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AUTHOR’S PREFACE 


N^early twenty years ago, I retired into a converted hen house 


with a milking pail, a book of instructions, and an elderly goat 
of strong character. There was milk, among other things, in the 
pail when the goat and I emerged at last, with mutual respect 
planted in both our hearts. The book of instructions was an irre- 
coverable casualty. 

No book is a substitute for practical experience; but books become 
more important as animals become more productive; the modem 
farmer and small-holder has to remember so much, so often and so 
quickly that each class of farm livestock requires to be accompanied 
by a comprehensive work of reference as a passport to the modem 
farmyard. 

Holmes Pegler’s The Book of the Goat was published first in 1875, 
and is at present in its ninth edition; Modern Milk Goats, by Irma- 
garde Richards, was published during the first quarter of the present 
century in the U.S.A. In the meantime there have been published on 
both sides of the Atlantic a number of excellent practical handbooks 
on goat-keeping, goat-farming and goat fancying, but no work with 
so wide a scope as The Book of the Goat. The omission is one of 
several handicaps to an expansion of commercial goat-keeping and 
always struck me as surprising until I found myself involved in the 
attempt to fill it. 

The fact is that the study of the goat has commanded rather less 
scientific attention than the study of mice and guinea-pigs. The 
practice of goat-keeping in Britain, though successful in establishing 
world milk production records and a vigorous export trade, is so 
highly variable, individual and empirical that it is almost indescrib- 


able. In search of information from scientific and technical institu- 
tions, the writer on goats is liable to be treated with the respect 
accorded to all things pertaining to the goat in Britain. While the 
majority of the leading exponents of goat-keeping practice in this 
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author’s preface 

country are eager to help, few have the time or temperament to 
measure and record their own practice with useful accuracy. 

At several stages in the writing of this book I should have quailed 
before the obstacles so presented, but for the encouragement of 
Lnwrence D. Hills and his fertile suggestions. 

To Professor S. A. Asdell of Cornell University, U.S.A., and to 
Professor C. W. Turner of Columbia University, U.S.A. I am parti- 
cularly grateful, not only for guidbg me to the scientific work which 
laid the basis of the study of goat nutrition, but for their kindness to 
a stranger. 

Many of my readers may agree with me in regarding the section 
dealing with problems of mineral imbalance in the goat as of greater 
practical use to the breeder than any other in this book; they will 
wish to join me in thanking Dr. E. C. Owen of the Hannah Dairy 
Research Institute, and Brynmor Thomas of the Durham University 
School of Agriculture, who have provided me with much of the 
material on which this section is founded. 


In my chapter on ‘Goats’ Milk in Human Nutrition’, as a stock- 
man and farmer, I found myself on rather unfamiliar ground; I am 
particularly gratefid to Dr. J. B. Tracey for reading my chapter and 
enabling me to enrich it with the fruits of his unique joint experience 
of goals and medical practice. For guidance in the special literature 
on this subject, I am indebted to Dr. Mavis Gunther, M.A., M.D., 
of UnivOTi^ College Hospital, London, whose kindness in reading 
and criticizing the chapter has greatly strengthened it. I was also 
assisted here by the advice of Sister E. Morrison, ot Nursery World, 
incomparable experience of (he feeding troubles of 
difficult infants, and by the classic work and personal assistance of 
F. Knowles, Honorary Analyst to the BriUsh Goat Society 
I would also express my thanks to many busy men of sdence who 
found time to give me help on technical points ; to Stephen Williams, 
^Sc.. f^ manager to Bools Pure Drug Company, for sources of 
i^omatiM on the food capacity of the cow; to the Veterinary 

oaSSonT W ^ bformato 

B d=fia>nd« ? T ? M=stations and Vitamin 

. Kenneth Whitehead, 

cobT and to’ information on 
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author’s preface 

The short survey of industrial waste products suitable for goat- 
feeding obliged me to trespass on the kindness of the technical 
executives of a number of firms; I thank Dr. V. L. S. Charley of 
H. W. Carter & Company for a particularly happy correspondence 
on the use of black currant pomace, and for generous assistance in 
invesfigating the matter; R. B. Norman of H. J. Heinz Company, 
W. E. Rhodes of Chivers & Sons, R. S. Potter of William Evans & 
Company, and R. E. Harris of Calindus Food Products for their 
helpful information. 

I have particularly enjoyed the correspondence with friends of the 
goat in other countries, and hope that the list of names and addresses 
in Appendix 1 will not only aid the circulation of knowledge on 
goat-keeping but enable travelling goat-keepers to make contacts 
over a considerable proportion of the world. In compiling this list 
and for information on world goat-keeping I am indebted to Tanio 
Saito of Uwajima, Japan, S. dc Jogn Szn., Secretary of the Goat 
Society of the Netherlands, Sigurd Andersen, Editor of the Journal 
of the Danish Goat Society, Mr. Robert W. Soens, Secretary of the 
American Milk Goat Record Association, Monsieur C. Thibault, 
Director of the Station for Research in Animal Physiology, Jouy-en- 
Josas, France, and Mrs. du Preez of Cape Province, South Africa and 
Dr. Find of the Department of Agriculture of Israel. 

Of goat-keepers in this country I must first express my gratitude 
to Miss M. F. Rigg, the ever-helpful Secretary of the British Goat 
Society, whose assistance has been spread over the several years 
during which the book was being prepared, and has been indispen- 
sable. I acknowledge with gratitude the permission of the Committee 
of the British Goat Society to make use of photographs and many 
extracts from articles first published in the British Goat Society 
year books and monthly journals. I thank the many contributors to 
these richest sources of goat knowledge. 

Of individual goat-breeders I owe a special debt to Mrs. J. Oldacrc, 
Hanchurch Yews, for the photographs of yarded goats, the plans of 
a model goat-yarding system and goat garden prepared by her archi- 
tect husband, and for some of the most carefully record^ informa- 
tion on practical goat-keeping that it has been my pleasure to use; 
lo J. R. Egcrion for many beautiful photographs and for information 
on RMS Malpas Melba ; to the Lady Rcdcsdalc for her cheese recipe; 
to Mrs. Jean Laing, Moorhead, Newton Stewart, for photographs, 
for information on her feeding methods and for providing a shining 
example of economic methods of management; to Miss Mostyn 
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author’s preface 

Owen, Mrs. Margaret Train and Mrs. J. D. Laird for photographs, 
and to Miss Jill Salmon, Cothlan Bam, for some fine photo^aphs 
and for that rare and precious material— accurately recorded infor- 
mation on feeding for high yields. 

1 am grateful to the Ministry of Agriculture and Fisheries and the 
Department of Agriculture for Scotland for the trouble they have 
taken to prepare the slaristics of goal population in Appendix 2, and 
acknowledge with thanks the permission of the Director of Publica- 
tions at Her Majesty’s Stationery Office for permission to use material 
from ‘Rations for Farm Livestock, Bulletin 48', and a design from 
‘Farm Gates’ (Fixed Equipment on the Farm, Leaflet 8), as the basis 
of the goat-proof latch, illustrated in Fig. 10. 

The photograph of the Wolseley Electric Fence, and the drawings 
of the Gascoigne Goat Milking Machine, are kindly contributed by 
the firms concerned. 

The reproduction of Bewick’s Goat is by permission of the 
Victoria and Albert Museum. 

The remaining drawings are by Kenneth Halts of Bournemouth 
Art College. I feel more grateful to him each time I look at them. 

The main brunt of book writing is borne by the author’s house- 
hold ; I think particularly of my small son who, on the day after the 
manuscript was posted to the publishers, systematically destroyed 
the remmning stocks of stationery in the bouse to prevent me 
writing another. 


Glen Mhar, Kishorn, IVester Ross 
8th April 1956 


David Mackenzie 



PREFACE TO THE SECOND EDITION 


To the many goat breeders from many countries, who have sent me 
news, comments, problems and criticisms, are due my thanks and the 
credit for most of the improvements to be found in the new edition. 

1 am particularly grateful to Miss M. R. Rigg, Secretary of the 
British Goat Society, for helping me in various ways, and for assist- 
ance in investigating the circumstances and the extent of the serious 
decline in the productivity of goats in Britain. 

To have had the help of Dr. M. H. French, Chief of the Animal 
Production Branch of the Food and Agriculture Organization of 
United Nations, is a privilege which has enabled me to give an up-to- 
date evaluation of the importance of goats in the agriculture of 
developing countries, and to shatter the image of the Destructive 
Mediterranean Goat, which lies at the heart of so much anti-goat 
prejudice. 

The therapeutic use of goats’ milk, especially in cases of allergy to 
cows* milk, accounts for an increasing proportion of goats’ milk 
produedon in Britain and U.S.A. During the past ten years there has 
been a volcanic eruption of scientific evidence about the extent and 
gravity of cows* milk allergy. This alarming material is very relevant 
to the future of commercial goat breeding and dairying, and I have 
tried to present it in a form usable by a goat farmer and respectable 
by medical men. Dr. L. Sutherland, M.B., Ch.B., D.P.H., D.T.M. & 
H., has done her best to guide my pen in the way of objective truth 
in this matter. I do not wish to saddle her with any responsibility for 
statements made in this book, but with my gratitude. 

By calling my attention to the newly discovered method of de- 
odourizing male goats and eliminating the occasional ‘goaty* flavour 
from goats’ milk. Miss Jill Salmon has increased the load of gratitude 
I already owe her, and provided the answer to many a goat-keeper’s 
prayer. 

I confess that 1 lack the patience and devotion to listen for years 
13 




PREFACE TO THE SECOND EDITION 
on end to all the troubles, big or little, of every goat-keeper who 
cares to write or phone, and to search out a helpful and sympathetic 
answer to each one. The extent of my practical knowledge suffers as 
a result, but this book suffers relatively little, because I have been 
able to call on the prodigous volume of such practical knowledge 
that Mrs. Jean Laing has accumulated. Like many goat-keepers in 
Scotland, I am thankful for it 

Finally a word of thanks to readers who are going to write to tell 
me what I have done wrong this rime, and to ask me questions to 
which I do not know the answer. They keep the book ahve, 

David Mackenzie 

Bridge of Urr, Kirkcudbrighlsktre 
30th November 1965 
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W hen man began his farming operations in the dawn of history, 
the goat was the king-pin of the pastoral life, making possible the 
conquest of desert and mountain and the occupation of the fertile 
land that lay beyond. The first of Man’s domestic animals to colonize 
the wilderness, the goat is the last to abandon the deserts that man 
leaves behind him. For ever the friend of the pioneer and the last 
survivor, the goat was never well loved by arable farmers on fertile 
land. When agriculture produces crops that man, cow and sheep can 
consume with more profit, the goat retreats to the mountain tops and 
the wilderness, rejected and despised— hated too, as the emblem of 
anarchy. 

During the last hundred years much has been done to improve the 
productivity of goats in Northern Europe, North America and 
Australia, where the modem dairy goat can con\’crt the best of 
pastures and fodder crops into milk, as efficiently as the modem 
dairy cow. Like most small production units, the goat is expensive 
Viith labour, but in its use of raw materials it rivals the cow, even 
v.hcn the raw materials arc those best suited to the cows' require- 
ments. 

In developing countries, where there is normally an embarrassing 
surplus of suitable labour, the high labour requirement of goat 
dairving is a social virtue. If the land be arid or mountainous, the 
goal may pro\-c to be the only economic source of milk. The authors 
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INTRODUCTION 

of national development plans and international aid projects are not 
so starry-eyed today as they were ten years ago; the cow dairy fam 
in the desert and the steel mill in the jungle are giving way to reality 
and goat improvement schemes. 

In the advanced countries, medical research has been discreetly 
lifting the lid off the consequences of our peculiar practice of snatch- 
ing the newborn infant from its mother’s breast and fostering it on 
the first available cow. The consequences may be grim or may persist 
throughout life, unless goats’ milk comes to the rescue. In Britain and 
U.S.A. there is a growing demand for goats’ milk for therapeutic use, 
which cannot afford to be deterred by the higher labour costs of 
goats’ milk production. 

Unfortunately, this new resurgence of interest in goat dairying 
may, in the present state of goat breeding, wreck havoc. The last 
great resurgence of goat-keeping met the wartime challenge of food 
shortage, and culminated, in 1949, in the legal blackmarket in dairy 
produce. From that date we mark a steady decline in the quality and 
quantity of the yields of pedigree goats in Britain, a decline which 
still continues. The new goat-keepers of 1949 were taught to feed 
their goats as miniature cows, and proceeded to breed them selectively 
for their response to this feeding. With honourable exceptions, the 
goat-breeders of 1965 maintain this destructive tradition. An expan- 
sion of goat-breeding within this tradition can only result in estab- 
lishing a strain of goats which do, in fact, perform like minia ture 
cows. A good cow, miniaturized to goat size, could produce no more 
than 6 pints a day on the best of feeding. A good goat can produce 
twice as much. 


The rcUtionslup between size and efficiency in all productive farm 
animals is so well established in both theory and practice, that, when 
confront^ mth the performance of the modem dairy goat, the nutri- 
tional saentist and the farmer tend to regard it as a somewhat in- 
^nt rt of God, unrelated to His regular arrangements. For the 
rule IS adamnt; provided the feeding is sufficient, the big animal 
must outyield the little one; the big one has a smaller surface area in 
propomon to its bulk and potential food capacity, and so uses less 
of Its food to keep itself warm and more to make meat or milk. 

ce Ayrshires as pastures arc improved; low ground 
S ; «eiy beast, ideally, is as big 

S k oS ““te rather more 

Yet the rule is unbroken; for it applies only between animals of the 
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INTRODUCTION 

same species; a kind Providence has decreed that goats are very far 
from being miniature cows. 

A goat, however ‘modem* and ‘dairy bred’, is a goat, a member 
of the species familiarized in nursery picture books and biblical 
illustrations, target of laughter and abuse for countless centuries, 
Crusoe’s salvation and mankind’s first foster mother, the Common 
Goat. 

The processes of history have decimated the goat in Britain; agri- 
cultural textbooks have exiled the hardy ruffians for half a century; 
scientists have used the modem dairy goat as an expendable model 
cow, but done little to investigate the basic attributes of the goat as 
such. The purpose of this book is to drag this half mythical creature 
out into the light of present-day animal husbandry, that we may 
know it, use it and care for it more effectively. 

We must begin by evicting from our minds the false analogies 
between goat and cow and between goat and sheep. We can hardly 
do better than refer back to Thomas Bewick’s History of Quadrupeds^ 
published at the beginning of the nineteenth century, when the 
' Common Goat was still common in Britain. 

‘This lively, playful and capricious creature occupies the next place 
in the great scale of nature; and though inferior to the sheep in value, 
in various instances bears a strong affinity to that useful animal. 

‘The Goat is much more hardy than the sheep, and is in every 
respect more fitted to a life of liberty. It is not easily confined to a 
flock, but chooses its own pasture, straying wherever its appetite or 
inclination leads. It chiefly delights in wild and mountainous regions, 
climbing the loftiest rocks and standing secure on the verge of in- 
accessible and dangerous precipices; although, as Ray observes, one 
would hardly cspcct that their Xect were .adapted ip ioich perilous 
achievements; yet, upon nearer inspection we find that Nature has 
provided them with hoofs well calculated for the purpose of climb- 
ing; they arc hollow underneath, with sharp edges like the inside of a 
spoon, which prevent them from sliding off the rocky eminences they 
frequent. 

‘The Goat is an animal easily sustained, and is therefore chiefly 
the property of those who inhabit wild and uncultivated regions, 
where it finds an ample supply of food from the spontaneous pro- 
duction of nature, in situations inaccessible to other quadrupeds. It 
delights in the heathy mountain or the shrubby rock, rather than the 
fields cultiN-atcd by human industry. Its favourite food is the tops of 
the bouglis or the lender bark ofyoung trees. It bears a warm climate 
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INTRODUCTION 

better than the sheep, and frequently sleeps exposed to the hottest 


rays of the sun. 

‘The tnillf of the Goats is sweet, nourishing and medicinal, and is 
found highly beneficial in consumptive cases; it is not so apt to 
curdle on the stomach as that of the Cow. From the shrubs and 
heath on which it feeds, the millr of the Goat acquires a flavour and 
wildness of taste very diff'erent from that of the Sheep or Cow, and 
is highly pleasing to such as have accustomed themselves to its use; 
it is made into whey for those whose digestion is too weak to bear 
it in its primitive state. Several places in the North of England and 
in the mountainous parts of Scotland are much resorted to for the 
purpose of drinking the milk of the Goat; and its effects have been 
often salutary in vitiated and debilitated habits. 

‘In many parts of Ireland and in the Highlands of Scotland, their 
Goats make the chief possessions of the inhabitants; and in most of 
the mountainous parts of Europe supply the natives with many of 
the necessaries of life : they lie upon brfs made of their skins, which 
are soft, clean and wholesome; they live upon their milk and oat 
bread; they convert part of it into butter and some into cheese. The 
flesh of the Kid is considered as a great delicacy; and when properly 
prepared is esteemed by some as little inferior to venison. 


The Goat produces generally two young at a time, sometimes 
three, rarely four; in warmer climates it is more prolific and pro- 
duces four or five at once. The male is capable of propagating at one 
y^ old and the female at seven months; but the fruits of a genera- 
tion so premature are generally weak and defective; their best time 
IS at the age of two years or eighteen months at least. 

“The Goat is a short lived animal, full of ardour, but soon ener- 
va^. His appetite for the female is excessive^ so that one buck is 
sufficient for one hundred and fifty females.* 
momas Bewick’s account or the goat suffers little from the passage 
« 150 years. The wildness of taste which he attributes to goats’ milk 
nw y dairy hygiene, mineral supplement and surgical 
oi«ration, but mmy newcomers to goats’ milk can still catch his 
SSZ’ 1 ,^ 1 '““^'°' of ft' ‘wild and uncultivated 

SvrJ'o” 'a administration, but the 

fo^f/oS n 'ftl E'ml dairy pastures 

or Eoat a';™!?* “’“ft'a aft's toft' pecuHarities 

phenomenaToroH' "njuirements, and control, and to the 

. . . productivity of the modem dairy goat 

In following up these clues in snteeqnent chapters, the assumption 
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is that goat farming can and will develop into a considerable branch 
of agriculture. As such goat farms must be mainly in the hands of 
established farmers with a general knowledge of crop and stock, and 
utter ignorance of goats. Such knowledge and ignorance is assumed; 
but a chapter on cropping for goats is included to help the domestic 
and small-scale goat-keeper in whose hands the goat tends to be most 
profitable. 
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Chapter 1 

THE PLACE OF THE GOAT IN WORLD 
AGRICULTURE 


Cow, sheep and goat, all provide man with meat and milk. At times 
we are inclined to think and act as though they were rivals for that 
dubious honour. In fact they are prehistoric grazing compamons, 
who need each other’s help to make the most of available pastures. 

The natural covering of the earth ranges down from the unbroken 
canopy of high forest to the small, ephemeral herbage of the desert, 
hot or cold. The permanent natural grasslands lie next the desert 
fringe; steppe, prairie, pampas, mountain top and sand dune ^ow 
only grass because the soil is too thin, dry, cold, to grow anything 
bigger. Their vast extent supports large herds, but the typical stocking 
capacity of such pastures is only a cow and calf to thirty acres ; under 
these conditions sheep, cow and goat are as competitive as they are 
complementary and the productivity of the land is inevitably 
The best natural pastures are temporary, being stolen from wood- 
land by fire, drought, flood and storm. There is good natural grazing 
too on savannah-type land, where soil and climate maintain a pre- 
carious balance between ‘bush’ and grasses. Many pastures are man- 
made; the best of them, in New Zealand, Holland, the English Mid- 
lands, being derived from marsh or woodland. Temporary grazings, 
whether natural or man-made, can be maintained only by the co- 
ordinated efforts of grazing stock and by man. 

The reversion of such temporary pastures to scrub, woodland and 
forest, is pioneered by coarse grasses and unappetizing weeds, rushes, 
thistles, brackens, nettles, etc.; these arc followed by still more repel- 
lent small shrubs, bramble, briar, gorse and thorn. Within the bridge- 
head so established, the windblown seed of light-leaved trees can 
germinate and grow, to provide a refuge for beasts and birds that 
carry the seed of the forest ^ants, in whose shade all rivals perish. 

The first line of pasture defence is the sheep, whose split lip enables 
it to bite herbage down to soil level. The sheep catches the toughest 
21 



THE PLACE OF THE GOAT IN WORLD AGRICULTURE 
of invaders in their seedling stage, while they are still tender and 
nutritious. Its daily capacity for food intake is smaller in relation to 
its size than that of its companions, so its graang habits are more 
selective; the sheep generally avoids coarser vegetation, but exercises 
some control of established shrubs by nipping out the soft growing 
points. 

The cow crops the pasture evenly and systematically, leaving be- 
hind it a sward which the sheep can clean to the bone. In relation to 
its size the cow’s food capacity is only slightly greater than the 
sheep’s, but having the economic advantages of a large unit it can 
afford to accommodate coarser fodder. However, the sweep of its 
tongue must embrace cwt. of grass each day, and the cow has 
neither time nor patience for anything that frustrates the steady 
rhythm of its grazing, be it short herbage, prickly weeds or woody 
shrubs. When the invading seeds get past the seedling stage the main 
defence against reversion is the goat, assisted in recent centuries by 
man. 


The goat faces its task with a hero’s equipment. It has the toughest 
mouth of all the ruminants and can consume with profit and pleasure 
such welbprotected vegetable treasures as the bramble, briar, thistle 
and nettle. In proportion to its size the goat can eat more than twice 
as much fodder each day than either the sheep or cow, almost one- 
third of its total body capacity bring available to accommodate food 
in the process of digestion. Because its fodder accounts for so much 
of its wei^t, the goat’s need of actual nutrients to maintain its own 
roudition is slightly less than that needed by a sheep of the same size. 
So the goat can consume a large quantity of coarse fodder wherein 
the actual nutrients are very dilute; or, if it has access to fodder of 
good quality, the goat may find itself in possession of such a large 
amount of nulnents surplus to its maintenance requirements that 
when suitably bred it can be prodipously productive. 

Figure 1 lU^rates the relative grazing capacities and needs of the 
*^‘*«<* areas indicate the relative daily food 
Snnnn?:,?". area show the relative 

om ani r condition, with- 

within the r°^ growth or production. Grass capacity varies 

m t ^ “onnal [2-5 Jer cent 

15^^ *2.5 per «nt and 

and up to 50 or 5^5°^ 25 per cent and 40 per cent normally 

and up to 50 or 55 per cent exceptionally. The cow iVdrawn to a scale 


• Of bodjrwtight. 
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THE PLACE OF THE GOAT IN WORLD AGRICULTURE 
one-tenth of that used for both sheep and goat ; had I drawn a half- 
ton cow and half a ton of goats and sheep on the same scale, the goats 
would still be seen to have eaten twice as much as the cow or sheep. 
Even in a temperate climate such as that of France, and on culti- 
vated pastures, the goat has been shown to use 15 per cent more 
varieties of available pasture plants than either sheep or cattle. 
Vegetation which is exposed to great heat, drought or frost must 
protect itself from freezing or evaporation vrith a tough fibrous skin 
or texture. If sheep or cattle are to graze such pastures at all they will 
benefit from the presence of goats to control its more fibrous ele- 
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meats. When conditions become extreme the goat is left in sole 
possession. 

The wild ancestors of the domesticated goat are Capra aegagrus of 
Persia and Asia Minor, Capra falconeri of the Himalayas, and Capra 
prisca of the Mediterranean basin. The common goat of most of 
Europe and Asia is derived from Capra aegagrus; the Kashmir and 
Cheghu goats from Capra falconeri; the Angora goat from a cross 
between aegagrus and falconeri. The remains of the domesticated 
offspring of Capra aegagrus have been found in Early Stone Age 
deposits in Switzerland, and it is to be presumed that this is the only 
type to have reached northern Europe until modern times. But in 
Egypt investigations by Professor de Pia have shown a prehistoric 



Hg. 2. The Beginning of Farming 
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dwarf goat replaced by domesticated derivations of the twisted 
homed Capra prisca before the advent of modem derivatives of 
Capra aegagrus. It is probable that Capra prisca provides some of 
the ancestry of most modem goat stocks in the Mediterranean basin, 
and accounts for some of their distinctive characteristics. 

The goat is valued mainly for its meat and milk. As a milk pro- 
ducer, the goat is inevitably more efficient where the available fodder 
is of such low quality that a cow can barely live. On the desert 
fringes of the Middle East the cow doesn't get a look in; milk supply 
is in the care of the Mamber goat and its relatives; the Mamber is a 
large goat, weighing up to 120 lb,, with long black hair which is used 
mixed with wool for carpet making; she yields up to 5 pints a day 
when well fed. 

The cow dairy business does not start until the quality of fodder 
is such that the cow can give 2 gallons of milk a day at the peak — 
that is, feed her calf and provide a gallon a day for sale. On a lower 
level of feeding than this a goat can feed a kid and provide about 3 
pints of milk at the peak to her owner (t.e. where starch equivalent of 
feeding is 32 to 36 per cent of dry matter). The advantage of the goat 
is further extended by her fecundity : two kids are normal in temperate 
climates; triplets and ‘quads' are common with well-fed goats in 
warm climates: one or more of these provides a valuable carcase at a 
fortnight old. But it is significant that in the countries where they are 
most extensively bred the average yield of goats is just at this mar- 
ginal line of about 3 pints at the peak, while suckling kids under 
control. Such is the figure given for the two main breeds of Indian 
goats, the Jumna Pari and the Bcctal, though individuals of both 
breeds have proved capable of yields of 6 and 7 pints a day and over 
100 gallons a year. Where lower yields are prevalent, as with the 
dappled Bar Bari goal of Delhi and the little black goal of Bengal 
and Assam, the breeds arc dual purpose, with a smaller, meatier body 
and higher fecundity. 

Where yields rise above the 3-pint level, indicating a standard of 
living that would support a dairy cow, as they do with the Zariby 
goal of Egj’pt in some districts and with Granada and Murcian goats 
of Spain, the cow may be kept out of business by the dilTicully in 
distributing its milk on bad roads in a hot climate. The goat delivers 
on the hoof, tn household quantities; the cow is essentially a whole- 
saler. 

Tlic goals of Malta arc to a grc.at extent protected from the com- 
petition of dairy cattle; their yields asxrage 3 pints; but the 3 pints Is 
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produced from a 70-lb. body, and the occasional full-sized goat has 
proved capable of yields of over 300 gallons a year. 

It b when we come to the mountains where the pasture would do 
jusUce to a pedigree AjTshire, but b at an angle at which no cow can 
graze, that we find substantial numbers of high-)delding milk goats. 
The Swiss Saanens, Toggenburgs and Chamoisees, ako their counter- 
parts on the eastern side of the Alps and the ‘Telemark’ goats of 
Norway, are all capable of yields of up to a gallon a day with a 
lactation of 8 to 10 months. 

From these mountain breeds derive the substantial number of 
scattered herds of high'yielding goats which are found about the 
industrial cities of northern Europe and in isolated rural communities 
in fertile agricultural districts. These herds owe their exbtence to 
the fact that, given the inherited capacity for millr production, the 
goat is a slightly more effident converter of pasture into wiiHc than 
the cow. 


P^oslcrous at first sight, this claim has a clear enough theoretical 
basis, and has been exactly demonstrated in practice by experimental 
work sponsored by the Department of Agriculture of the U.S.A. 
The claim is fully dealt with in a subsequent chapter; here it is 
sufQdent to explain how it comes to be true. 

From the point of view of comparative costing, the main tenance 
ration of the cow or the goat is the amount of food each requires to 
keep her going, while converting a given quantity of digestible 
nutrients into mhk. Each 100 lb. of goat requires IJ times as much 
c^ntenance ration per day as each 100 lb. of cow. But each 100 lb. 
o goat ^ twice, or three times, as much digestible nutrients a day 
« each 100 lb. of cow. Consequentiy each 100 lb. of goat has more 
1 Sf.v available for conversion into milk each day than 
«ch 100 Ib. of cow. For c^ ery lO^tone bag of dairy cake fed to them 
pat produces 2 pUons more milk than the average cow. 
to ™ ^ easily be produced in commerdal quantities 

0“ land. A well- 

produce a yield of 200 gallons per head; 
f of them is as laborious as the 

So ^'^Iding 600 gallons a head. 

Sluts "'=■«• hbonreosu rall.Te4.g 

himself aavthinpfn^- ** P^ble. The man who doesn’t charge 
yt g or his own labow can usually produce goats’ milk 
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considerably more cheaply than anyone can sell or produce cows’ 
milk. Moreover, while few Durham miners could buy or graze a cow, 
in the days when they were grossly underpaid, many of them were 
keen goalkeepers. The same principle holds good the world over, 
goats exist to cut the cost of living for many millions of hard-pressed 
families in cow-dairying country. 

In France and in Norway the high labour costs of goats’ milk 
production are countered by the special value attached to goats’ milk 
cheese in these countries. In France the goat farmer who makes and 
retails his cheese gets a return of up to 10s. per gallon for his milk, 
at 1964 prices. In the United States, where Health is sold in a big way, 
a specialized market for goats’ milk has been developed based upon 
its higher digestibility and its value to one in four thousand of the 
population who suffer from allergy to cows’ milk. In Los Angeles 
there is over one and a half million dollars’ worth of goats’ milk sold 
per annum. 

As this relatively recent development of goat-dairying indicates, 
there is a continual fluctuation in goat populations throughout the 
world. Prior to 1936 Greece had almost three times os many goats as 
sheep; the numbers have dropped 75 per cent in fourteen years; most 
of their former pastures were designated for afforestation in 1936, 
and goat grazing therein forbidden by law; such goats as survived 
this enactment helped substantially to feed the wartime partisans. In 
1942 Siam was cut off from supplies of condensed milk by the 
stringencies of war, and large-scale goat-dairying rapidly grew up 
around Bangkok; the enterprise has survived the advent of peace. 

Apart from such dramatic movements in goat population, there is 
a steady response to world-wide and local fluctuations in the relative 
value of labour and food. Improved agricultural methods lower the 
price of food, and by increasing the value ofland increase the labour 
involved in controlling goats; at the same time higher levels ofland 
fertility can support the rivals of the goat in commercial dairying. 
While the goal is common in the Early Stone Age deposits of the 
Swiss lake scillcmcnts, it becomes rarer in the later ones; throughout 
history large-scale goat-kceping retreats before the advance of agri- 
culture. On the other hand, scarcity of food forces inferior land into 
production and demands the utmost use of available fodder; so we 
find a sharp rise in the goats’ rcprescnlation among farm stock in all 
countries during war and economic difficulty. 

Broadly speaUnp. therefore, the goal's place in the world dairy 
business is primarily on land that is too poor, loo hot or too steep to 
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support dairy cattle; where such areas arc extensive a daily peak 
yield of 3 to 4 pints per goat provides a basis for commercial produc- 
tion, and in most cases is the maximum that the pasture will sustain. 
On better pastures goats of good milking strain arc capable of con- 
verting fodder to milk quite as efficiently as the best strains of dairy 
cattle; but as the labour cost per gallon of goats’ milk is twice that 
for cows, this is a solid barrier to commercial goat-milk production, 
which can be overcome only when goats’ milk commands a higher 
price than cows’ on the strength of its special merits or because of 
overall milk shortage, or where otherwise valueless and uncultivated 
land supplies the goats’ feeding. Where labour is costless, as it often 
is when the goat is used for domestic supply, goals’ milk is far 
cheaper than cows’. 

In considering the goat as a meat producer, we must differentiate 
between kid meat and goat meat. Kid meat is a by-product of the 
dairy goat which is properly appreciated and fully utilized in every 
country in which goats are kept except Great Britain and the ‘White’ 
Dominions. Intrinsically it is in every way as valuable as veal, and is 
rather more versatile in the hands of a good chef. Goat meat when 
reasonably well produced is in no way inferior to the general run of 
old ewe mutton which was parsimoniously inflicted on the British 
dinner plate for fifteen years of war and ‘austerity’ : but it cannot rise 
to the heights of prime beef or Iamb; and when it is produced in 
quantity it is produced for its own sake. 


As beef cattle can rear a calf and acquire some degree of fatness 
on pastures too hot or poor to sustain dairy cattle, it follows that the 
breeding of goats for meat production is less extensive than the 
ranp of the dairy goat. In many areas where goats are the source of 
milk supply, beef and mutton dominate the menu. There remain 
regions of desert, dense jungle and high mountain pasturage where 
goats are both meat and milk to the inhabitonts. Such is the case in 
^abia^yna, Iraq, in parts of equatorial Africa and in the Hima- 
Sn ■ T fertUe regions where the value of 

wttle as draught beasts is such that it denies their use for meat, 
thp nppfi oflndia the cow is sacred. Religion has endorsed 

the h!,«ir the producer of agricultural power units from 

thenlar^ ^ chromcally famiue-stricken population. Goat takes 
L mhe H arrangement; the 

the worse for^^ ^ ° currying and is none 

oils The wool nf *** * relatively cheap vegetable 

o Js. The wool of the sheep eonstitotee its main value in hot countries 
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where its meat never reaches perfection; under tropical and sub- 
tropical conditions the goat is more palatable as well as more prolific. 

On the other hand, in a cooler and wetter climate the drier flesh of 
the goat is not so popular as the interlarded meat of its farmyard 
rivals; its fecundity is less pronounced and both sheep and cattle can 
better withstand a combination of cold and wet. Goat meat produc- 
tion is therefore confined to hot countries and excessively high moun- 
tains; only the Angora goat, as a sideline to the production of 
mohair, supplies the tastiest of all goat meat in cooler regions. 

The skin, wool and hair of the goat strengthen its economic basis 
in many areas throughout the world. Goatskin makes leather of the 
first quality; glace kid shoe leather alone accounts for an annual 
world consumption of 60,000,000 skins. The long-haired goats of 
cooler climates produce the heavily grained skins which make up 
into the ‘morocco’ leather used for bookbinding, furnishing, hand- 
bags and fancy leather work. Second-grade skins are used for lining 
shoes and rugs; Angora skins dressed with the hair on are used for 
rugs and made up into fur coats. Altogether these miscellaneous uses 
take the skins of another 60,000,000 adult goats each year. Kid skins, 
which come mainly from southern and eastern Europe, are used 
principally for the manufacture of top-quality gloves. Where the 
production of goatskins is high and the marketing efficient, as in 
India, the value of a raw adult skin is about Is., approximately 2 per 
cent of the value of the carcase. So under the most favourable condi- 
tions leather production is no more than a useful sideline to goat- 
keepers. 

The woolly undercoat of the cashmere (Kashmir) goat, which is 
‘farmed’ by nomadic tribesmen above the 1 5,000-foot contour of the 
eastern Himalayas, has a superlative quality. The annual wool crop 
is 3 to 4 oz. per goat and is combed out with scrupulous care, the 
process taking eight to ten days. The value of the animals to their 
owners probably lies mainly in their meat and milk. The Cheghu goat 
of similar type and habitat in the western Himalayas is also used as 
a pack beast. In both cases the long outer coat is shorn and used for 
making tent-cloth, and mixed with other fibres for carpet-making. 

Throughout the Middle East, eastern Europe and India the hair of 
the long-haired goats is used for weaving coarse cloths, making mgs 
and carpets and for packing mattresses. But the hair of the Angora 
goat, which originates from Turkey, is of a special quality, being a 
fine, lustrous silky fleece with an 8-in. staple, that covers the animal 
to its hocks, and weighs rather more than an average Blackface sheep 
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support dairy cattle; where such areas arc extensive a daily peak 
yield of 3 to 4 pints per goat provides a basis for commercial produc- 
tion, and in most cases is the maximum that the pasture will sustain. 
On better pastures goats of good milking strain arc capable of con- 
verting fodder to milk quite as effidently as the best strains of dairy 
cattle; but as the labour cost per gallon of goats* milk is twice that 
for cows, this is a solid barrier to commercial goat-milk production, 
which can be overcome only when goats’ milk commands a higher 
price than cows’ on the strength of its special merits or because of 
overall milk shortage, or where otherwise valueless and uncultivated 
land supplies the goats’ feeding. Where labour is costless, as it often 
is when the goat is used for domestic supply, goats’ milk is far 
cheaper than cows’. 


In considering the goat as a meat producer, we must differentiate 
between kid meat and goat meaL Kid meat is a by-product of the 
dairy goat which is properly appreciated and fully utilized in every 
country in which goats are kept except Great Britain and the ‘White’ 
Dominions. Intrinsically it is to every way as valuable as veal, and is 
rather more versatile in the hands of a good chef. Goat meat when 
reasonably well produced is In no way inferior to the general run of 
old ewe mutton which was parsimoniously inOicted on the British 
dinner plate for fifteen years of war and ‘austerity*: but it cannot rise 
to the heights of prime beef or Iamb; and when it is produced in 
quantity it is produced for its own sake. 


As beef cattle can rear a calf and acquire some degree of fatness 
on pastures too hot or poor to sustain dairy cattle, it follows that the 
breeding of goats for meat production is less extensive than the 
range of the dairy goat. In many areas where goats are the source of 
nulk supply, beef and mutton dominate the menu. There remain 
regions of desert, dense jungle and high mountain pasturage where 
goats are both meat and milk to the inhabitants. Such is the case in 
^abia^yna, Iraq, in parts of equatorial Africa and in the Hima- 
fertile regions where the value of 
rattle as draught beasts is such that it denies their use for meat. 
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where its meat never reaches perfection; under tropical and sub- 
tropical conditions the goat is more palatable as well as more prolific. 

On the other hand, in a cooler and wetter climate the drier flesh of 
the goat is not so popular as the interlarded meat of its farmyard 
rivals; its fecundity is less pronounced and both sheep and cattle can 
better withstand a combination of cold and wet. Goat meat produc- 
tion is therefore confined to hot countries and excessively high moun- 
tains; only the Angora goat, as a sideline to the production of 
mohair, supplies the tastiest of all goat meat in cooler regions. 

The skin, wool and hair of the goat strengthen its economic basis 
in many areas throughout the world. Goatskin makes leather of the 
first quality; glace kid shoe leather alone accounts for an annual 
world consumption of 60,000,000 skins. The long-haired goats of 
cooler climates produce the heavily grained skins which make up 
into the ‘morocco’ leather used for bookbinding, furnishing, hand- 
bags and fancy leather work. Second-grade skins are used for lining 
shoes and rugs; Angora skins dressed with the hair on are used for 
rugs and made up into fur coats. Altogether these miscellaneous uses 
take the skins of another 60,000,000 adult goats each year. Kid skins, 
which come mainly from southern and eastern Burope, are used 
principally for the manufacture of top-quality gloves. Where the 
production of goatskins is high and the marketing efficient, as in 
India, the value of a raw adult skin is about Is., approximately 2 per 
cent of the value of the carcase. So under the most favourable condi- 
tions leather production is no more than a useful sideline to goat- 
keepers. 

The woolly undercoat of the cashmere (Kashmir) goat, which is 
‘fanned’ by nomadic tribesmen above the 15,000-foot contour of the 
eastern Himalayas, has a superlative quality. The annual wool crop 
is 3 to 4 oz. per goat and is combed out with scrupulous care, the 
process taldng eight to ten days. The value of the animals to their 
owners probably lies mainly in their meat and milk. The Cheghu goat 
of similar type and habitat in the western Himalayas is also used as 
a pack beast. In both cases the long outer coat is shorn and used for 
making tent-cloth, and mixed with other fibres for carpet-making. 

Throughout the Middle East, eastern Europe and India the hair of 
the long-haired goats is used for weaving coarse cloths, making rugs 
and carpets and for packing mattresses. But the hair of the Angora 
goat, wWch originates from Turkey, Is of a special quality, being a 
fine, lustrous sillcy fleece wlh an S-in. staple, that covers the animal 
to its hocks, and weighs rather more than an average Blackface sheep 
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pasture, grass was smothered, cattle stock deteriorated and ranchers' 

profits fell. _ ,• A 

Let us grant that goats wreck havoc in a young plantation ana 
prevent natural regeneration in a felled forest; men seeking firewood, 
and the raw materials for Mediterranean do-it-yourself furniture, 
have the same effect. Neither do much damage to mature timber. If 
trees must be planted in a place, goats must be excluded, and un- 
authorixed men as well. But in the present context of human starva- 
tion and chronic malnutrition, prevalent throughout the East Medi- 
terranean, there is a lot more need for goats than for trees. Goats 
milk, goats’ cheese and goats’ meat are the main source of protein for 
the underfed and protein-starved majority in these countries. Inter- 
national aid, central planning, technical advice and political speeches 
are no substitute for protein in breaking the prevalent lethargy that 
baulks development there. Though goat-owners are almost all poor 
men, goats are, on the average, 50 to 75 per cent more profitable than 
cows for meat and milk production under East Mediterranean con- 
ditions. Sheep are no substitute; th«r milk is rich in fat, but vegetable 
oil is cheap; in milk protein production they cannot compete vdth 
goats; mutton is a luxury. The attempt to replace goats by sheep, 
cows or trees, in this area, is merely a rich man’s racket allied to 
bureaucratic laziness. For it is easier for the bureaucrat to blame the 
goat than to pin the responsibility on the real culprit, to ensure that 
cropped land is properly manured, and sown out to grass, instead of 
being abandoned to weeds, when its cropping capacity is exhausted. 

For many years to come the goat must retain its pre-eminence in 
this part of the world, and in others with a comparable climate. But 
the present goat population is excessive. By improving the quality of 
the stock, fewer goats could make better use of the available grazing. 
A considerable percentage of the flocks at present are surplus males 
or aged females, kept not for their productivity, which is nil, but to 
provide sodal security insurance against the risks of disease, famine, 
and mamage in the family. To convert this surplus into dependable 
currency and sausage would be a kindness to man, land and goat. 
Better organization of the marketing and distribution of goat pro- 
ducts would do away vdth the unproductive section of the flocks, and 
im^ve the health of a proton-starved human community. 

Cmce goats arc recognized and treated as playing a vital part in the 
naUonal development plan, h is possible and necessary to tackle the 
r !° existence in this part of the world— their 

a I ty o carry Malta Fever* and T.B. In fact goats, cows and pigs 
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arc all liable to infection with their own variety of brucella bacteria; 
all of them can pass the infection on to man. Man becomes partly 
immunked to the forms of brucellosis to which he is regulariy ex- 
posed; but a world of travellers needs protection. Brucellosis can be 
eradicated from the Mediterranean goat as it is now being eradicate 
from the British cow. In the meantime, pasteurization of the milk of 
untested animals is a sure safeguard. 



The goat's place in world agriculture is primarily in the developing 
countries, and its future depends on the direction that development 
takes. This refutation of the standard slanders against the goat is 
based on the reports and policy discussions of the headquarters o 
the Food and Agriculture Organization of United Nations, the mam 
channel of aid and advice to developing countries. For the first t^e 
for many centuries the goat has won some friends in high places. Who 
befriends the poor, befriends the goat. As humanity grows more 
humane, the goat gro^vs in stature. 
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fleece. This material, the mohair of commerce, has properties that 
combine high lustre, good receptivity to dyes and great durability. 
Plush and braid arc less fashionable than they used to be, and nylon 
has sinular qualities, but mohair still meets a ready demand, provid- 
ing the basis for fumislung velvets, for many of the better-quality fur 
fabrics, and for some popular flights of textile fancy in the form of 
ladies’ scarves, besides making a big contribution to the carpet and 
rug industry. Mohair is the raison d'etre of about fifteen million goats 
in South Africa, in the dry states of North America and in Turkey. 
The Angora goat thrives best to a fairly warm climate with a rainfall 
of under 20 in. per annum. 

From time to time, changes in economic conditions or agricultural 
techniques deprive the goat of its usefulness in an area where it has 


long played an important role. SwifUy and without fuss or publicity, 
the goat flocks dwindle and disappear. At present this is happening 
in Svdtzerland, where Alpine goat dairying can neither offer its labour 
force a^ wage, or way of hfe, to compete with the attractions of 
industrial employment; nor economiie in labour by mechanWng its 
processes. The Swiss mountain-goat flocks, the mainspring of goat 
unproi^ent for the whole world, are dwindling away at an ac- 
celerating rate, now about 6 per cent per annum; the fabulous alpine 
pastures are losing their tenants for ever. That is sad; but it is the 
Sims way to a better life and we must accept it as such. 

On tte other hand, when wc encounter an organized propaganda 
campaign agmnst goats, prominent officiak demanding the extenni- 
na on of goats, and laws directed against goat-keeping, we can be 
sure t goats arc indeed an economic proposition for their owners 
m e country concerned; and that their owners lack political power. 

of the East Mediterranean and Middle East such a 
common in the day of colonial rule, and persists today 
cla«:«;p<i hands of aliens or more prosperous 

land haR crossroads of the continents the 
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in erosive torrents that F“<>™ed fields is quickly washed away 

primitive technique of ^shiWnf^'u— “ Felow. The 

H Cl shifting cnltivauon still persists. A 1961 
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Lebanon survey shows half an acre of abandoned farmland for every 
acre in cultivation ; in Greece, Turkey or Syria much the same is true ; 
U acres of felled forest for each acre under timber, says the Lebanon 
survey. Where have all the cedars gone ? Down the long road of 
International Commerce that has raped this land without ever 
ferUUring it. 

The pastures, that once fed a mixed herd of cows, sheep and goats, 
were taken for crops, cropped to exhaustion and abandoned naked 
to the harsh mercy of the climate. The wretched cloak of scrub, 
spattered about the eroded land today, is all the fodder for the 
grazing herds. Only goats can scrape a living from it. 

Being found beside the corpse, the goat is accused of the murder. 
The goat, so the story goes, ate up the cedars of I-ebanon and the 
forests, that never were, on the mountains of Greece, leaving the soil 
bare (but who killed the grass?);* when the rains came the soil was 
washed away; so we have the Mediterranean tragedy, and the goat 
to blame for it all. 

It is nonsense to suppose that trees are the only or the best counter 
to erosion. On Mediterranean bills the combination of hot sun, low 
rainfall and thin soil is unfavourable to tree growth; a turf of deep- 
rooting grasses fortified by a scattering of drought-resistant evergreen 
shrubs is the best protection against erosion that soil and climate 
permit, over wide areas, and is probably more effective than forest 
cover, if only because it regenerates so quickly after being burnt. As 
a British experiment in Tanganyika proved, in grazing containing 
bush and scrub the goat frees more grass than it eats. Grass on stock 
pastures carries the larvae of internal parasites, which affect the goat 
as well as sheep or cow. The goat is equipped to consume twice as 
much fodder, relative to its size, as sheep or cow, but not to cope with 
twice the concentration of parasitic worms. Worm larvae are liable 
o desiccation, so they keep mainly to the layer of dense vegetation 
c osc to the ground; the higher branches of bushes and shrubs arc 
re auvely frw of larvae ; in self-defence, the goat prefers them. Some 
ago, in Venezuela, a catllc-ranching lobby prevailed on a 
t e-ranching president to decree the extermination of goats over 
The law still stands, but the goat is now back to 
ormcr strength and the government is engaged on a goat 
mproNcmcoi scheme. In the goal’s absence, the bush invaded the 
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Counlry 


Total % Change 
Coats 1950-1962 
thousands 


Europe 
Albania 1,142 

Austna 149 

Bulgariat 265 

CEechoslovakia 597 


1,176 

446 

292 

4,979 

1,327 


France 
E. Germany 
W. Germany 
Greece 
Italy 
Norway 
Portu^ 
Roumaniaf 


Switaerland 89 

United Kingdom 23 
Yugoslavia 218 

U,SJL 3,647 


%Skare 

ofMdk 

Market 


+ 30 

— 45 

— 25 


•/.Share Goats' Cows 

of Meat Av. Yield Av. Yield 
Market Kg.peran. Kg.peran. 

20 67 960 

7 592 2650 

7 181 1300 

•) 510 1780 

? 181 2360 

7 705 2450 

7 847 3440 

24 120 970 

7 250 2050 

7 300 2790 

5 75 2270 

7 369 1200 

6 144 1380 

7 453 3280 

— - 600(^ 3010 

2 135 1110 

7 360 3340 


Argentine 

Bolivia 

Brazil 

Chne 

Mexico 

Peru 

Venezuela 

Asia 

Afghanistan 

Burma 


1,476 

1,176 

11,560 

UOO 

9,197 

3,861 

1,251 

4,087 


60,813 

12,500 

2,600 


± 0 
+ 36 
+100 


7 

7 

44 

7 

42 

26 


Cyprus 
India 
Iran 
Iraq 
Israel 
Japan 
Jord^ 

Korea 
Lebanon 
Pakistan 
Syria 
Turkey 
China 
ArxicA 
Algiers 
Ethiopia 
Kenya 
Ubya 
Mall 
Morocco 
Niger 
S. Africa 
S.W. Africa 
Sudan 
Tunisia* 

Upper Voltt 1,KX) 


± 6 (in spite of extermination decree, 1952) 

7 7 7 

+230 7 7 

— 18 50 16 ] 


7 

300 

7 

600 

560 


9,588 

1,223 

18,100 

51,530 

1,946 

15.850 

6,400 

1,550 

4.173 

9.000 

5.000 
5.133 
1,144 
6,320 


+ 50 

— 13 
+ 150 
+ 15 
+ 50 
+600 
+ 10 

— 5 
+ 0 


+ 100 
— 6 
— 20 


360 

409 

620 


2700 

1850 

420 



Total 


TABLE I 
•/, Change 


•continued 


Coanfry 

Goats 

1950-1962 

thousands 



All 

Countries 

Europe 

15,300 

— 

37 

N. America 

3.700 

+ 

50 

Latin 

America 

38,800 

+ 

35 

Hear East 

50,900 

+ 

12 

Far East 

86,600 

+ 

32 

Africa 

96,500 

+ 

20 

Oceania 

200 

± 

0 

World 

352,400 

+ 

23 


(Extracted and computed from F.A.O. Pr^t^tion Pq[ 

in the Mediterranean Climate, M. H. French, Chief, Animal Pro . • • • 


to rise with rural 


1964.) 

Notes: . . 

(1) Outside Western Europe, goat population figures appear 

standards ofliving; also politicalliberation- are a 

(2) Milk yields exclude mUk taken by the kid or ^ n „ 

reflection of the absence of a market in milk and mlk Oields obtained 

actual poor performance. Average yields given are about half the yieKU obtamw 
in the bctterrun flocks, and one^iuarier of those m the best m the country 

“(3* Therelali^ importance of the meat market is 

wggcst, A breakdown of a goat-farmer’s income m a typical Mediterranean 
»cmi*descrt country (Lebanon) is as follows: 

From Milk 21% 

Manure 10% 

Hair 5% 

OotTmat 3of;} 

.* Tunisian goats are taxed; the decrease shown refers more to tax ofliceia 
" iSbSdSgfs Siraged in the Soviet bloc. BalpriM S^ro adrat mly 
?=Sg KLScn«^Ro"u»»' increase in her 

goat stock. 
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Chapter 2 

THE GOAT IN GREAT BRITAIN 


Up till the late eighteenth century goats were a normal source of 
milk supply for cottagers throughout the country, and featured on 
every common in England. In the moorland and mountainous dis- 
tricts of the North of England, Scotland and Wales goats occupied a 
key position in the rural economy. 

On the hills sheep were kept mainly for their wool, much of which 
went to clothe their owners; cattle provided the income when 
sold for slaughter in the autumn, and perhaps a summer milk surplus 
for conversion into butter and dieese; goats bore the main brunt of 
domestic meat and milk supply. In these districts today you may 
travel for hundreds of miles without seeing a goat, but can hardly 
travel more than a few hundred yards without passing a spot whose 
local place name testifies to its former popularity with goats. On a 
modem 6.in. survey map of the Highlands of Scotland you wOI find 
more place names with the ‘gour* and ‘gobhar’ theme (Ardgour, 
Arinagour) than you will find goats in all Scotland. 


On this thriving goat population there descended the two-edged 
sword of industrial revolution and improved agriculture. Improved 
agriculture brought in its wake the enclosure movement; the exten- 
sive common grazings, whereon the peasantry of England’s cattle, 
ponies, s eep and goats overcrowded inferior grazings, were put 
under the plough and crops. This immense development of Britain’s 
o pr uMg capacity took at times the dramatic form of high- 
powered rob^ry by the local landlord, accompanied by local dis- 
tmbanew and migraUon from the land. But in the main it was a long 
P^ral ptoOTs, whereby the peasaat exchanged a penurious in- 
V T®' to to' increased 

“■““‘"to to "toer case it involved a large 
turh^ J PO^Uon. Where the goat survived in the neigh- 
iT^iSLt a”* ™ “ "tosance to the farmer ofSe 

Belds It raided and a nuisance to its owner who was obUged to con- 
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trol it by constant herding or tethering. As the value of agricultural 
labour increased with the fertility of the fields goat-keeping 
more expensive; the practice of tethering inevitably increased the 
goat’s liability to infestation with internal parasites and reduced its 
productivity. We may be sure that then, as now, the most enthusi- 
astic goat-keepers were the most awkward individualists in the area 
and their goats the casus belli with their farmer neighbours. Where 
the enclosure movement took on its more dramatic forms the goMs 
were the spearhead of the underground resistance movement of t e 
cottagers. , 

The face of agricultural advance was turned against the goat; and 
the goat chivvied the heels of advancing agriculture with its infuriating 
impudence and eternal disdain. To the undying credit of its nuisance 
value, an atavistic hatred of goat still lingers in the mind of England s 
farmers. Hated by the masters of the land, it declined steadily in the 
affections of the land's servants to the point of near-extinction. 

Few tears need be spent on the departure of the goat from the 
common grazings of English lowlands. For the most part it was r^ 
placed by sheep and cattle that could produce milk and meat and 
wool more economically and by crops that greatly increased Eng- 
land’s stocking capacity for man and beast. The change was the first 
necessary step towards industrialization. Certainly neglect of the goat 
was carried too far; there was scarcely any development of breed 
type or methods of management for one hundred years of changing 
agriculture; much land that goats could use was left useless, and 
many an isolated cottager that goat’s milk could have siatamcd 
went milklcss. But as the prime role of British agriculture became 
the feeding of the urban populations, the goat lost for ever its place 
on England’s better farming land. 

The decline of goat-kceping in the mountainous and moorland 
areas was and is something of a national disaster. For the widely dis- 
tributed inhabitants of these regions the goat remains the most 
cconomic.at form of milk supply; the belter use it makes of coarse 
fodder and its longer lactation have never failed to give it an advan- 
lagc over contemporary cattle stocks. The reasons for the goals 
leasing Uic hills is therefore of more interest. They arc perhaps best 
seen by a glance nl the goats of the Scottish Highlands, where condi- 
tions arc extreme and the extinction of the goat most dramatic. 

Towards the end of the etghicenih century the Scottish Highlands 
supported approximately ten times the population that they do to- 
day; the basic mode of lising was a very low standard of subsistence 
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agriculture, with crops of pritmtive bearded oats and ‘here’ barley 
and a stock of cattle, ponies, goats and a few sheep. Cattle were bred 
primarily for beef and prowded the only substantial cash crop and 
export of the area. The sheep were of the old tan-faced breed, of 
little value as mutton makers, but producing wool of the modem 
Shetland type for domestic consumption. The cattle provided a little 
surplus milk during the summer and barren cows and bullocks were 
also occasionally bled at this season. Otherwise domestic needs of 
meat and milk were met by the goats. From May to September the 
whole stock was driven away from the arable land about the croft 
houses and herded from summer shellings on the high hills by the 
young folk of the community. The cheese and butter made at the 
sheilings was the mainstay of the people’s winter rations. 

Improved agricultural methods be^n to filter into the Highland 
area from about 1750, and their most successful application took the 
form of breeding the improved Border sheep on the Highland hills. 
Looked at from a national point of view, this enterprise provided a 
meat surplus for export to the south about four times as great as that 
available from an area worked by the traditional methods. Looked at 
from the landlord’s point of view, the Border shepherds offered rents 
times as great as those they could hope to extract from 
their clansmen. From the point of view of the mass of the Highland 
p^ulation the new methods meant that a shepherd and his dog and 
600 sheep could profitably occupy an area that previously supported 
a crofting township of about 100 souls — in brief, it meant mass 
unemployment. 


. ? the population was rapidly multiplying in the indus- 

beginning of the nineteenth century new industries 
an ^ ® ^^Pol*onic wars were draining the countryside of men and 
orong up the n^d and demand for meat and wool. The woollen 
m ustry, a principal contributor to national prosperity, was cut off 
faced with disaster. Many 
^nd landlords shelved their sentiments and their clansmen to- 

Ltriotfsm "“'s and a pat on the back for 

Highlanders were cleared from the more fertile glens 
threat* * Cattle, ponies, goats and all. Some were moved by 

anrnn’,lr.'"'''.T''^‘>’'’°'^“'‘“”=™'>'ntofaeeth^ 
and nmelenting wind of economics. 

on the crofters were reestablished on poor ground 

Kvfth^t?"' Of Ml Etazings. Crops and Se sea 

gave them a hvmg; tmy patches ferUlized with lime-rich shell-sand 
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and seaweed and cultivated by hand with immense labour stood be- 
tween these families and starvation. This was no place for a goat, and 
any goats retained on holdings of this kind would have to be tethered 
to preserve the crops. As we shall see in a later chapter, tethering 
undermines the goat’s natural ability to avoid parasitic worm infesta- 
tion, and almost invariably results in reduced productivity. Cows, 
more easily warded off crops and producing more milk per manhour 
of herding under these circumstances, ousted the goat from favour. 

During the more violent clearances the greater part of the goat 
population must have been left to run wild on the hills. Domesticated 
habits always sit lightly on the goat, even the most inbred and highly 
selected of modern dairy strains being perfectly willing to turn feral* 
if given a suitable environment and opportunity. There must origi- 
nally have been a great stock of ‘wild* goats of this kind on the newly 
acquired sheep ranges. But goats commence their breeding season 
when the hours of daylight decrease and the hours of darkness in- 
crease at a certain critical speed. This critical rate of change is, of 
course, reached earlier in the year the nearer you go to the land of 
the Midnight Sun. Over the Highlands of Scotland the breeding 
season starts in July and August and the kids are bom in January and 
February to the feral goats— and only the very toughest and luckiest 
can survive the inhospitable welcome the Highlands offer at that 
season. Moreover, the goat does not like the wet, and in a climate 
such as that of the Scottish Highlands the feral goat population is 
very much limited to the number of dry beds available on a wet night. 
Feral goat communities are still widely distributed in the Highlands of 
Scotland, but the numerical strength of each is fairly small and static. 

Over wide areas of the Highlands and islands the crofters were not 
ordered or forced to make way for the sheep men. Whether the slow 
attrition of poverty, hunger and discomfort was a kindlier fate than 
that suffered by the victims of the great clearances is doubtful; the 
result was very similar. I.ooking down on the ruins of abandoned 
cTofl-houscs standing among the head-high brackens that cover the 
old arable land, it is hard to tell today whether the desert was created 
by sudden violence or perennial poverty. The uncleared crofts col- 
lapsed through the interaction of two forces. The attraction of bcttcr- 

• The icnn ‘fersT h u«d here snU In «ub«q;icnt chapten to emphailzc the fact 
that 'tt-iJd' poat* In Britain are not ‘»»Jd in the sente that red deer arc they 

are, as the bolanht woutd say. ‘cKapo . The distinction U of some importance, 
for the turv-it-a) of poau is not altotcibtr dependent on their adaptation to 
their en\ Ironment, but partly on a conlmuoui supply of ’esapes'. Convquently 
the eahienee of thc« '"iM* « not aproof that poals can lhri>t under ahoJJy 

natural eondnlom In this country. 
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paid jobs in the south and overseas drew away the young and enter- 
prising; the call grew clearer and more insistent as communications 
improved and the tales of successful emigrants multiplied. Those who 
remained behind were attracted by the relatively easy money that 
could be made, temporarily, by adopting the sheep-men’s methods 
and marketing mutton and wool for a living. Subsistence agriculture 
is impervious to the ebb and flow of market prices; a pound of steak 
is a good meal whatever the price of store cattle. But once the 
peasant has gambled his fate on filling his pocket before his belly, he 
is at the mercy of the markcL The market kills and blesses by turns, 
but cannot bless those it has once killed. 

The goats on the uncleared crofts were directly affected by the call 
of emigration which drew away the human population and, in a 
different way, by the advent of sheep-breeding and the change-over 
from subsistence agriculture to a crop marketing economy. The ten- 
dency of the domesticated goat to turn feral, which is examined in 
detail in a later chapter, evinces itself at two seasons— at the onset of 
the breeding season in August-September, and at kidding time, if 
there is adequate natural feeding available. Kidding time with 
domesticated goats in the Highlands is best arranged to take place in 
March and April. Thus the tendency to turn feral, which requires 
Refill and constant herding to prevent, occurs at seed time and 
h^est when there Is a minimum of labour available to prevent it. 
The fall in human population released the goats to freedom and its 


The advent of sheep breeding in itsclfshould scarcely have affected 
e goat population, for goats arc good friends to the sheep and save 
many from death in bramble thickets and from falls from the cliffs, 
m there is a fable sUU prevalent among the sheep fraternity that 
Rtr.rV g^ng will interbreed with the sheep and ruin the 

ew«»* Kiit * shc-goat and the he-goat will serve the 

■sinnaiiv o ^ ™strated in search of their own kind; very occa- 
phenomenon, the service bears fruit; there is a 
catlv abnriTnTi ^ served may go barren after an 

delicate inter^t which might support the 

exeSrion S ^ tiiologist. shepherds have hung an axe of 
w^ the coast of ArgyUshire) 

Sd^S!!? 5ome years ago. My o^ land- 

Se da^^ goat-keeping activities for the same reason. In 
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The goat is by its nature the symbol and mascot of subsistence 
agriculture. It is first and foremost a household provider and in this 
role its useful characteristics find their fullest expression. Wilu 1 ^ 
decline of subsistence agriculture the demand for goats 
Under the pressure of a crop marketing economy the Highland 
crofters turned to cattle with some dairy qualities; with these toy 
could go through the motions of eating their cake and having it. The 
calves were starved of milk to feed their owners and then cashed in 
their stunted maturity. So the desperate hunt for cash detenorated 
the cattle stocks, diminished to net income from the area an 
hastened the process of devastation. 

When first the sheep invaded to Highland hills they throve on 
fresh pastures, almost free of internal parasites, and wintered on 
abandoned croftland still fertile from centuries of human labour. 
They sold to a roaring trade in a hungry market. The honeymoon 
was brief. By the latter half of the nineteenth century sheep farming 
paid so poorly that the Highland landlords were clearing off the 
sheep to give unfettered scope to to stalking tenant and his quarry. 
If sheep were a nuisance to to stalker, goats were worse; most keen- 
sighted of all our quadrupeds, their snorting whistle of alarm at the 
sight of a stranger carries farther than the sheep’s. Feral goats still 
suffer from the stalker's rifle for this sin; domestic goats are stiU 
banned on some stalking estates. In the hey-day of stalking the cold 
war of today was too hot for a lot of goats. Here again the goats were 
preyed on by a fable; many years ago on the shores of Loch Morar 
a billy goat was run with the crofter’s cows; this one had not the 
popular excuse of preventing contapous abortion; he was tore to 
frighten away the red deer hinds. The idea is plausib e; the stink of 
billy within a mile upwind would mask from the hind to more 
delicate aroma of an approaching stalker and undennine her sense of 
security; so she would move out of range and a rank billy has some 
range. If the fable were popular it must have killed some goats. I call 
it a fable on the authority of Dr. Fraser Darling s observations of the 
deer and feral goats of An Teallach [A Herd of Rci Dcer. by F 
Fraser Darling. Oxford University Press). It seems the hind s sense of 
smell is too selective and its nature too inquisitive for it to be so 

'"'w^the exception of the inHuence of deer stalking, this tale of the 
decline of goat-keeping in to Highlands of Scotland covers the 
causes of its more gradu.d and piecemal disap^mnee from the 
mountain districts of the north of Kngland and of Wales. The change 
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from subsistence agriculture to a cash economy, depopulation of hill 
districts, the tendency of the goat to turn feral if allowed free range 
without adequate control, and the goat’s sensitivity to infestation 
with internal parasites when its grazing is restricted — these arc the 
factors which have driven the goats from the hills of Britain. It is to 
be noted that while this exile from the hills is due in part to basic 
and irreversible changes in human society, it is due in part also to 
problems of management and husbandry which are by no means 
insoluble. 


So far we have dealt with the goat population of Britain of one to 
two hundred years ago. The absence of accurate statistics of goat 
distribution at tUs period will not surprise the reader, who may be 
content to accept the evidence offered by local place names, songs 
and stories, and the statements of such authorities as Bewick, as to 
the approximate numerical strength of the goal. But now we have to 
admit that in the year 1964 when the hens of Britain are numbered 


with annual accuracy there Is no authority who can state the number 
of domesticated goats in Britain to the nearest 5,000 with any 
statistical justification. The Ministry of Agriculture and the Depart* 
meat of Agriculture for Scotland hold statistics based on agricultural 
returns; tl^t is, they can state the number of goats for which rations 
were drawn during the period of feeding stuffs rationing. This repre- 
^ts anything between 10 and 80 per cent of the actual goat popula- 
tion according to district. The British Goat Society and the Depart- 
ment of Agriculture for Scotland can also offer figures of the num- 
bers of goats in each district which were served by subsidized stud 
males. While these figures cannot form the basis of any accurate 
^matc of total population, they are useful in indicating the ebb and 
ow of interest in goat-breeding from time to time and place to place 
rom e 1930s onwards. For the rest, our information must come 
irom show reports, memoirs and articles written by the older genera- 
tion of goat enthusiasts. In the face of this rather unsatisfactory 
situation I have garnered such statistics and authorities as I can find 
^ an appendix, and summarized what seems to me to be their 
general import m the text that foUows. 

nineteenth century until 1940 the main goat- 

form a nat’ Cumberland, and parts of Wales— 

moorland economic area featuring extensive 

0 poverty-stricken industrial populations. The goats 
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distributed their services almost equally between rural cottagers and 
such ill-paid industrial workers as the miners and railwaymen. 

In the test of England goats were more sparsely distnbuted mth 
local strongholds in areas of unspecialized small-holdmgs, such as 

Essex, and frequently associated with industrial villages. 

The goat of these days was a shaggy creature of nondescnpt 
colour, yielding up to 4 pints a day. There were two mam types the 
Old English, with horns sweeping up, back and outwards m a f 
curve, rather short on the leg, with a long lactation, giving mi wi 
a butterfat of 4 to 5 per cent. The Irish was more popular m the hilly 
districts, and the type survives still in the west of Ireland and in “hny 
feral herds in England, Scotland and Wales. In the Irish type e 
typical horns rise straight and parallel from the brow, turmng ou 
wards and a little back at the top, in ‘billies’, remaining straight, 
pointed and business-like in the females. Leggier, with ° 
lactation, lower butter-fat percentage, and somewhat lower yield, the 
Irish goats were annually imported and distributed throug t e i 
districts of Britain in nomadic droves from which the nulkers were 
sold as they kidded, Up till the 1914 war the Irish goatherd, shouUng 
picturesque advertisement of his wares, squirting great jets o mi 




Fig. 4 


r.«^. TTrids-the old billy on the left is of the tjTc commonly found 
rcral Goat Hca Scottish coast and in the Border hills; the t>’pc 
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from his freshened nannies up the main street, was a regular har- 
binger of spring in the mountain villages. 

Some of the feral herds along the west coast of Scotland are pure 
white. Local tradition attributes their origin to the ships of the 
defeated Spanish Armada which sought here a refuge they didn’t 
receive. Certainly most large galleons of Elizabethan days carried 
goats as a source of fresh milk and meat, but there is little Spanish 
about the type of these feral herds today. The Spanish dairy breeds 
are all coloured, and such of them as are homed carry the short 
twisted horn of Capra prisca. However, the Netherlands were part of 
the Spanish Empire in these days and the white goat of Swiss Saanen 
type has a long history there. Perhaps these were the first Saanen 
importations. It is equally likely that they owe their origin to Scan- 
dinavian seafarers who frequented these shores, in whose homeland 
the white ‘Telemark’ goat has long been popular. The sea route to 
the Western Isles was assuredly more hospitable than the land route 
until the late eighteenth century. Many of these feral flocks eiust on 
small islands. But goats are bad swimmers; the goats of Ulva were 
exterminated by being driven out on to a tidal reef when the tide was 
rising. The ability to swim a hundred yards would have saved them. 
So it is highly improbable that these island goats swam to shore from 
wrecked ships. The prevalence of the tradition that they did so sug- 
gests that their origin is wrapped in mystery and antiquity. If their 
existence were due to the ob\dous!y sensible practice of sending dry 
stock and males to uninhabited islands for the summer — to save 
hCTding them from the crops — then the mystery would not exist and 
t e colour of the goats would not be so prevalently white. It is tempt- 
ing and not unreasonable to suggest that the Viking longboats, 
wbch earned cattle to Greenland in a.d. 1000 and pirated West 
Highland waters for centuries, may have carried the white goat of 
Nomay to the Western Isles and their islet strongholds. It is alto- 
ge er appropriate to believe that the Vikings sustained their heroics 
1“ there can be Uttle doubt 

^ soat stock along the whole seaboard of Britain was 
Itolly miied with •ship-goats- from abroad. 

wa. of the native BriUsh goat stock 

orisms. but to lack of a 
of E™. goat-keepers. In most parts 

of excell.iK' goot stocks have long been developed to a high level 

breedini of in-breeding and coherent 

breedmg pohey has been enforced by the isolation and essential 
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discipline of tightly knit mountain communities, such as those of the 
Alps and Scandinavia. In Spain the guiding hand of the centuries- 
old Sheepmasters* Guild has aided the production of a number of 
distinctive, long-established and highly efficient breeds. There is evi- 
dence that exposure to low temperature is of assistance in developing 
the goat’s capacity for food intake on which the efficiency and economy 
of goats’ milk production very largely depends. Lack of this stimulus 
has perhaps been a handicap to British and Irish breeders. Whatever 
the cause, the dawn of the twentieth century found Britain with a goat 
population not only small in numbers, but relatively low in quality. 

The first steps to improve Britain’s goat stock were taken by the 
founders of her Indian Empire. The ships carrying the cargoes of the 
East India Company bore homeward also executives of the Company 
who had become acquainted with the virtues of goats’ milk and its 
giver during their sojourn in the East. For the sustenance of pas- 
sengers en route it was customary for these ships to take with them 
a few goats from India, and to pick up replacement milkers at Suez 
and Malta. On arrival in England these unfamiliar animals found 
their way to zoos or to the home of an Anglo-Indian retired, who had 
acquired a taste for goats* milk, often allied with an impaired diges- 
tion which would not function without it. 

These new goat-keepers were men of enterprise and vision with 
that Victorian faith in human progress which invested hopefully and 
earnestly in all manner of speculations, animal, vegetable and 
mineral. Under the aegis of the retired Anglo-Indians and their 
friends the goats of the Orient weretrossed ivith each other and with 
the native stock. Swiss goats were added to the collection and in 1 879 
the British Goat Society was founded. In 1965 the management of 
the British Goat Society and of the leading pedigree herds remains 
substantially in the hands of the spiritual and real heirs of its 
founders. These were not men of the land ; they might have one foot 
in the pony paddock, but the other was assuredly in the city. Conse- 
quently the modem dairy goal has not been developed in the farm- 
yard like the cow, sheep and pig. but in the paddock and the back 
pirdcn where, by garden-scale methods, have been grown such of 
the foods of Britain’s modem dairy goat as the com merchant has not 
provided. The rirtucs of the ‘improved’ goat have not been selected 
for their value in the general context of British farming, but for their 
value in these highly specialize surroundings. Peigree goals have 
no more been bred to lake their place in the main stream of British 
ogricullurc than ha>‘C pedigree Siamese cats. 
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It is not intended to belittle the achie\-cments of the pioneer and 
present breeders of the modem dairy goat, but to explain why their 
brilliant achie\’ements have had so little commercial success or 
practical appUcation. The magnitude of their achievement is hard to 
exaggerate. From a mongrel hotch-potch of goats with yields of 50 to 
70 gallons a year they have built up six distinct breeds with annual 
yields averaging 150 gallons under fair management and 200 to 400 
gallons in the leading herds. They haw moreover succeeded in tying 
conformation to production so closely that few adult winners in the 
exhibition classes are absent from the prize lists in the milking com- 
petitions. Lactation periods have bera extended to cover several 
years and productive life up to ten years. All this has been achieNTd 
in less than a century with the help of but a few dozen imported goats. 

Before these achievements and the productive potential they 
represent could, or can, be developed into any great asset to national 
food production two steps were necessary: first, to impress the im- 
prove type on the native stock; second, to discover the conditions 
and methods whereby the potential coidd be realized on any con- 
siderable scale vrithin the context of British agriculture. We may win 
our battles on the playing-fields of Eton, but we cannot feed our 


millions on the produce of pony paddocks. 

The U-boat campaign of the 1914-18 war gave the new goat its 
first opportunity. But numbers were still too small and type instiffi- 
ciently well established for it to make any sizeable contribution to 
the national larder. Goat-keeping in general received a fillip, and 
more nught have been done to improve the type of the national goat 
stock had agriculture been subject to any but the crudest orgamza- 
tion. In the upshot the new goat found an extended patronage which 
survived the peace in a few more paddocks and back gardens. 

The agricultural slump that succeeded the Fust World War slowed 
the development of the new goat, but didn’t stop it The general 
economic depression which foUowcd produced the first notable step 
ore-ard, on the one hand goat-keeping increased in importance in 
mdustnal villages and on the outskirts of towns in the depressed 
to provide occupation for the unemployed and cheaper food 
or e ungry, on the other, official recognition of the new goat’s 
form of the Stud Goat Scheme, subsidized by the 
fv Agri^ture and operated by the British Goat Society, 

^ nmlcs were made available to the 

^ate of cottage and small-holders at reduced fees. A parallel 
operated in Scotland under the auspices of the Department 
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of Agriculture. By the outbreak of war in 1939 the ever-growing 
popularity of this scheme and the steady progress of the leading 
pedigree breeders had established a nucleus of about 5,000 pedigree 
goats with a further 15,000 showing some degree of improvement. 

With this nucleus, the impetus of the national need and the whole 
agricultural organization of the country firmly under government 
control, the scene was set for the new goat to take the stage with 
valuable effect. But the curtain never went up. 

Male goat licensing would have brought about quick improve- 
ment in type; but the Ministry of Agriculture was already embar- 
rassed with man-power shortages. Knowledge of goats and know- 
ledge of agriculture were so seldom to be found together in the one 
head, that the War Agricultural Executive Committees did nothing 
of consequence to utilize the goat’s potentialities to meet the national 
need. The ever-increasing acreage of cut-over woodland, which goats 
might have converted into low-cost milk, remained, and to some 
extent still remains, as a verminous fountain of weed seed to poison 
surrounding fields. With little more than 30,000 goats on the Ministry 
of Agriculture’s records, the Ministry of Food reached the under- 
standable conclusion that goat dairy produce was best treated as an 
insignificant anomaly. The British Goat Society, somewhat en- 
feebled by the absence of many of its most vigorous members on 
active service, fought a gallant uphill fight for the elementary privi- 
leges and food allocations that were automatically accorded to all 
productive livestock except goats. The goal’s real potentialities for 
national service were never so much as pleaded. 

‘Hic consequences for the long-term future of goat-keeping in 
Bntain were, in some ways, catastrophic. Goal-keeping expanded, as 
Jt always must when dairy produce is in sh ort supply. But it expanded 
m the artificial economy of the subsidy and price-control system, 
^ most totally divorced from its true sphere of usefulness and 
gnomic justification. The National Goat Stock improved in type 
2nd productivity under conditions which alienated it still further 
from British farming. 

value of the goat lies primarily in its ability to convert to milk 
h rio other animal can utilize. Its suitability as the house- 

old dairy supplier enables it to cut the cost of milk distribution in 
me areas and to utilize wastes available in quantities too small to 
a\ useful. Under the subsidy system cow^* milk was made 

^“aiublc to all at prices below the cost of production and distribu- 
00 , the Welfare foods service made it as*ailab!e free oral a nominal 
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Fig. 5a 


pnce to a considerable section of the population, including children. 
Umubsidized goats’ milk became overnight a lujcury food. 

Goat-keeping decUned wherever its previous justification had been 
^nomy. It was almost completely ousted from the industrial vU- 
gcs, retreating before the joint forces of subsidized cows’ milk and 
^ing wages. War work for women and labour shortage helped to 
nvc e goat from cottages and small-holdings within the range of a 
th 1 there was a retreat from the hill districts and 

Ml 7 North of England and Wales, from 

principle of goat management was 
soelt nummtim cost in feeding; war economy 

ro e for the goat as the supplier to a legal black market 
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Fig. 5b 


in dairy produce: unsubsidized, goats’ milk, cream and cheese were 
also free of price control. The focal centre of the goat population 
shifted south to the home counties and the heart of the national 
black market. 

^ No stigma attaches to the operations of goat-keepers under these 
circumstances. They did that which government regulations per- 
mitted and obliged them to do. A legal black market in luxury 
products has a definite social and economic value under conditions 
of war and economic stringency. Goat dairy produce and the other 
items that resided under the national counter solaced the jaded 
worker, met the unscheduled need and provided a valuable corner- 
stone to national morale. Though its potentialities were not fully 

D 49 






THE COAT IN GREAT BRITAIN 



Rg.5c 

exploited the goat served a useful wartime purpose; it was not 
Austerity Britain that suffered by the arrangement so much as the 
goat. 

The cost of milk production under these circumstances was not a 
matter of prime importance; ice-cream manufacturers were willing 
to pay up to 10s. per gallon for goats* milk; fresh goats’ cream sold 
wholesale at 10s. per pint. Animal feeding stuffs, though often scarce, 
were price controlled and heavily subsidized — and this was a subsidy 
from which goat-keepers did benefit. Labour was the essential of 
goate milk production in shortest supply and steepest in price. The 
obvious and most tempting policy for the goat-keeper to adopt V{as 
to secure the m a xim um production for labour expended, irrespective 
SO 
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Fig. 5d 


of costs in general and the cost of feeding in particular. In practice 
this led to the maximum possible use of concentrates to obtain the 
highest possible yields per head. 

Between 1939 and 1949 animal feeding stuffs were rationed. For 
much of the period the goat’s concentrate ration was limited to about 
1 Ib. per day for a milker giving over six pints, i lb. for lesser pro- 
ducers and a very small allowance for kids, to encourage early wean- 
ing. Towards the end of official rationing, admittedly, it was easy to 
obtain extra coupons; throughout the duration of rationing the local 
farmer would let the goat-keeper have the odd bag of oats on the 
quiet; but lack of concentrates and especially lack of protein concen- 
trate in winter was a real headache for the goat-kceper for most of 
that ten years. Pre-war goat-keepers complained bitterly that they 
were unable to keep their goats in the style to which they were 
accustomed; newcomers to goat-keeping accepted the low level of 
concentrate feeding more readily, but everyone attempted to com- 
pensate by feeding additional unrationed bulk foods of various kinds. 

During these ten years of'auslerily*, there was a good demand for 
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goats, breeding was far from selective, flock numbers doubled and 
the average productivity of pedigree goats increased by 1 1 per cent, 
with a 6 per cent increase in butter fat. In the next five years, the 
supply of concentrates was unfimited, the demand for goats de- 
creased, breeding became highly selective and flock numbers were 
halved. Yet average yield fell by 14 per cent with a 12 per cent fall 
in butter fat. Had the breeders of that period retained their ‘austerity’ 
feeding methods and used the worst available males they could not 
have achieved such a catastrophic destruction of breed quality in so 
short a time. 


Ima^e an exemplary disaster like this befalling any other section 
of British livestock; the breeders would be in dismay, the causes 
investigated, the methods reformed. No such disquiet disturbed the 
goat fraternity (sorority?); they trotted on down the Gadarene slope 
for another five or six years before a lonely voice was heard to remark 
that ‘things aint what they used to be’. In 1965, with yields now 
20 per cent below the 1948/49 peak, and still falling, some misgiving 
became generally apparent. 

The technical reasons for the collapse of productivity is discussed 
in Chapter 7 ; but the reasons are not all technical. The fact is that, 
from 1950 on, productivity had no great economic value for a 
majority of pedigree goat-breeders. With cows’ milk derationed and 
cows cream legally on sale, goats’ milk sales ceased to be profitable; 
much goaU’ milk was diverted into the feeding-bucket, for pigs, 
calves, chickens, pedigree cals and puppies, mink, silver fox, — any 
consumer who provided some return without demanding an all-year- 
round supply, hygienic dairying or salesmanship. The profitability of 
such goat-keeping, if any, came to depend largely on sales of pedigree 
goaU to other breeders; a good show record being worth more than 
a high yield. 


ommerdal goat-keeping in Brit^ developed a split. Goats which 
b^me an adjunct of pig and poultry rearing rode the switchback of 
pig an po try profitability to a fall, and survive now only in small 
sem-^teur units. Goats that joined their fortunes to kennels and 
Mttenes ^ve become a minor sideline in the status symbol pet 
o^ers would be more relevant at dog and 
rfairw Dairy Show. On the other hand a few goat 

^sen, srillittg to face the problems of economic 
*>3^«ne and salesmanship; but we 

farming and goat fancying have litfle in common and the fanLs 
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dominate the British Goat Society and its publications. Between the 
fanners and the fanciers there are a number of serious breeders with 
quite small herds, who supply milk to a few regular customers winter 
and summer, and get rid of the summer surplus in various ways of 
dubious profitability. Among these are most of the six or seven 
‘Master Breeders’ who have retained to some extent the pre-war 
traditions of bulk feeding and a nucleus of stock of pre-war quality 
in their chosen breed. Their methods are empirical, semi-conscious 
and not easily communicated. As they die or retire the surviving 
excellence of their chosen breed departs from the living scene. 

In France, Scandinavia and U.S.A., in districts where standards of 
living, level of agricultural development, soil and climate are com- 
parable to those of Britain, goats of no higher capabilities continue 
to compete with cows in commercial milk production on a significant 
scale. In each case goats’ milk commands a premium on account of 
its therapeutic value or its cheese-making virtues; economy of feeding 
adjusts the balance further. These two conditions— a quality premium 
and low cost feeding — seem essential to successful goat dairying in 
cattle country. 

But the goat-breeders of France, Scandinavia and U.S.A. have the 
immeasurable advantage of depending for their livelihood on the sale 
of goats* milk. This Is not true of the majority of British breeders, 
who can afford to produce and sell their milk inefficiently and 
amateurishly and take full advantage of the privilege. The need for 
goats milk in Britain is unique; the incidence of cows’ tnilk allergy 
appears to be higher in Britain than elsewhere and its consequences 
are now taown to be appalling (see Chapter 3). But our most 
enthusiasUc advocates of goals’ milk often confuse the issue by link- 
ing the virtues of goats’ milk with the whole gamut of back-to-nature 
doctrine, all of which is irrelevant and some of which is antagonistic 
to the usefulness of goats’ milk.* Having by a combination of skiU 
and accident acquired the most highly productive goat stock in the 
world, our breeders have degraded it to the international norm 
through sheer disinterest in economy of production. 

t us pay the tribute due to the men and women who established 
the potential excellence of our existing breeds, svithont mateiiai 
o' “Preiaiiy to those I have called the 

chJrt* rc^ioed their Standards and stockman- 

suip in the face of economic temptation and an overpowering assault 

the of to patients will counteract 
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of pseudoscience based on the misapplied techniques of cow dairying. 
On the other hand we cannot allow children to go on dying of cows’ 
milk allergy, twice as fast as cars can kill them; we caimot tolerate 
the millions, literally millions, now known to be suffering from forms 
of asthma and migraine which only goats’ milk can cure. Our mini- 
mum urgent medical need for goats* milk is more than fifty times our 
total annual production. That need can never be met till goat dairying 
becomes the job of full-time professional farmers. 
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Chapter 3 


GOATS’ MILK— ITS NUTRITIVE AND 
CURATIVE VALUE 


Indeed, I find among the writers, that the milk of the goat is next 
in estimation to a woman; for it hcipeih the stomach, removeth 
oppilations and stoppings of the liver and looseth the belly.* This 
startling testimonial from sixteenth-century William Harrison echoed 
the opinion of 2,000 years of medical writing; Hippocrates {e. 450 
BX.), too, commended the virtues of goats’ milk, and according to 
Homer, some of the gods and goddesses themselves were reared on 
it* Sixty years ago popular esteem still endorsed the virtues of goats’ 
milk and medical men made regular use of them. 

In spite of this ancient and continuing tradition, the use of goats* 
milk in the treatment of human illness is now quite rare in all the 
prosperous countries of the world, including Britain. New chemical 
panaceas for the illnesses, that goals’ milk was once used to cure, are 
wld by their own virtue and relentless salesmanship; and by National 
Health Service regulations under which the state pays for curative 
^gs and the patient pays for curative foods. Illness and poverty 
^mg boon companions, the patient is oficn unable to pay. Yet the 
hare of mediraUon and the tortoise of dietary treatment are not 
really competitive, even in our overcrowded hospitals. The Welfare 
hood service can be made to subsidize the supply of goats’ milk 
where there IS medical need. Given knowledge of the value of goats’ 
milk, there IS no less cause and opportunity to employ it now than 
there was sixty years ago. 

l^oowlcdge of goats’ milk has departed from the 
w^r Society puNished a report 

goats milk as the vehicle for brucella melitensis, an 
very unpleasant disease known variously 
‘“"dulant fever’, and 
brucellosis . -nie disease was, and is, a scourge of the mediterranean 
• E.g. Rhea, the mother of Mercury, 
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countries; it was never very common in Britain. But the medical 
schools and teaching hospitals ceased to recommend the virtues of 
goats’ milk to the students, on the strength of this report. In 1918, the 
germ responsible for a case of undulant fever was identified with 
brucella abortus, which causes cows to abort, and is commonly present 
in cows’ milk.^ Later, brucella suis, of pigs, was shown to affect man 
in a similar way. In Britain brucella abortus, of cows, is by far the 
commonest member of the family and doubtless responsible for the 
cases of undulant fever that do occur. It is now the target of an 
official eradication policy. But the virtue of the British dairy cow may 
not be challenged with impunity; the scapegoat was left to carry the 
blame alone; goats’ milk was not reinstated in the medical curriculum. 

During the 1920s, to make matters worse, there was a spate of 
articles in scientific journals in Germany and Austria, reporting 
anaemia in infants fed on goats* milk. It was suggested that the fat 
globules of goats’ milk destroyed the red blood corpuscles, and that 
goats’ milk was constitutionally deficient in certain minerals and 
wtamins. The suggestions were quickly disproved by American re- 
search.^ But the nonsense found its way into medical teaching and 
the repudiation was ignored. The truth is that in some of the cases 
reported the anaemic infants were being fed an exclusive milk diet to 
such a ripe age, that, whether the milk had been human, cows’, or 
goats’, they would have become anaemic as a result of iron deficiency. 
A supplementary food containing a little iron and copper would have 
cured them. In some other cases, the goats producing the milk were 
being fed an unvaried, minerally dcfidcnt and concentrated diet and 
reflected the deficiencies of their own feeding in their milk. This 
situation is not uncommon during the winter in the mountain villages 
on both sides of the AIps,^ but is irrelevant elsewhere. 

The younger generation of medical men is not consciously in- 
fluenced by these faded stains on the reputation of goats’ milk; it is 
barely aware that goats’ milk has a reputation to stain. If young 
doctors arc actively sceptical about goats* milk, it is because goats* 
milk is associated with stone-ground flour, compost-gro\vn carrots, 
anli-fluoride hysteria, and acupuncture. However sound the argu- 
ment in favour of back-to-naturc enthusiasms, they arc expressed too 
often and too vchcmcnily by Colonels’ daughters nostalgic for a lost 
prestige. If we are to command the medical support needed to utilize 
the virtues of goats’ milk, wc must state our claims in a sober way and 
relate them to the known chemical analysis and physical properties 
of goals* milk, as recorded by reputable scientists. 
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The claims may be summarized as follows: 

(1) Goats’ milk is ‘finer’ than cows’ milk; the fat and protein are 
present in a more finely divided state and are very much more easily 
digestible. 

(2) The more easily digested protein Is of practical importance In 
infant feeding, invalid diet and convalescence. It may be of literally 
vital value in the treatment of peptic ulcer, in marginal cases of 
infantile pyloric stenosis, and in building up adult cases of pyloric 
stenosis for surpcal treatment- (Pyloric stenosis is a condition in 
which the passage from the stomach to the intestine is so narrowed 
by ulceration or malformation as to forbid the passage of food in 
normal quantities.) 

(3) Fat digestion is an uncomfortable problem for many adults and 
the commonest difficulty of the bottle*fed baby; the easily digested 
fat of goats’ milk relieves all these, and Is of special value in the 
treatment of ketosis and liver disease. 

(4) The all-round digestibility of goats’ milk, allied with its mild 
laxative effect and higher content of Vitamin B„ is useful in relieving 
those common symptoms of ‘stress’— neurotic indigestion, constipa* 
tion and insomnia. 


(5) ^e higher buffering qualities of goats’ milk enhance its value 
for sufferers from peptic ulcer and other digestive troubles requiring 
treatment vrith antacid drugs. 

^ (6) The higher phosphate content of goats’ milk has little relevance 
m meat- and fish-eating communiUes, but the impoverished vege- 
mnans of the mam goat-breeding countries suffer from phosphate 
definency and need all they can get, 

U) Goats’ may be used with advantage to replace cows’ milk 
suffering from allergy to cows’ milk and other 
stoplc foods. This claim is far-reaching; cows’ mUk allergy is a great 
i<j common, more troublesome and more dangerous than it 

is generally thought to be. 


. ‘seosiUvity’, ‘immunity’ is a specialized 
about which consciousness of ignorance increases at 

T- f ’‘■''’'’''“S'- But a rough idea of the mechanism 
i of the present state of knowledge, in 

■ Scientilio^V ^.“‘““’’'’“'’^“'•“'“■I'owitsusefulnessisiimited. 
by r^nt a W “ “P^u-iiuE rapidly, accelerated 

mulM L B'tad enthusiasm for goats’ milk has 

resulted m many mnaeulous’ ernes; it could also result in a few yety 
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sudden deaths. Because doctors are often unable to cure allergic 
disease, and because they are often contemptuous of the potentialities 
of goats’ milk, desperate sufferers frequently consult goats’ milk 
producers as they might the local witch, quack or faith-healer. It is 
important that the goat-keeper should recognize the nature of the 
responsibility he accepts under such circumstances; that he should 
know when he need only suggest that the patient’s doctor be kept 
informed, and when he must insist on it Doctors, so involved, may 
be glad of this summary of the current (1965) situation in a little 
explored corner of a specialized field, and of the references to the 
relevant authorities. 

Most of the symptoms of allergic disease are produced by hista- 
mine, a local hormone, which is stored in varying amounts by cells 
in different parts of the body and is released into activity by a local 
stimulus. The normal function of histamine is to trigger the release 
of gastric acid into the stomach and to activate the muscular walls of 
the gut. It also acts as a sort of local police force throughout the 
body. When an ‘incident’ occurs, and some local damage is done, 
histamine sets up ‘road blocks’ in the vicinity, by causing the capillary 
blood-vessels to become congested and the lymphatic glands to flood 
the Inter-cellular spaces. At the same time, histamine rings an alarm 
at ‘H.Q.’, by irritating the local nerve ends. 

One of the ‘incidents’ to which histamine responds in this way is 
the presence of foreign proteins among the tissues of the body. 
Imagine that on the walls of our body cells there grow a number of 
miniature acorn cups, on short stalks, and in a wide variety of shapes 
and sizes— the ’cell receptors’. Any foreign protein in the neighbour- 
hood is attracted to a receptor of appropriate size and shape; the 
receptor immediately separates from the cell and circulates freely 
among the body fluids, digesting and destroying its captive. Having 
disposed of its victim, the receptor continues to circulate freely, look- 
ing for more foreigners of the same kind; it has become a ‘specific 
anti-body’ seeking its ‘specific antigen*. 

If it catches its antigen, the antibody will anchor itself on the first 
available cell which has shed a receptor of its own kind. Should there 
be no appropriate parking space available, the antibody continues in 
circulation, the antibody-antigen reaction takes place apart from the 
cells, no symptoms arc produced, and in due course the antibody 
resumes its patrol duties. But if the antibody finds an anchorage, the 
antibody-antigen reaction causes the cell to release histamine; when 
sufficient histamine is released, ollergic symptoms appear. 
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Allergic reactions can be induced in normal people by extreme 
provocation; most allergic patients differ from normal in two wa>’s; 
they arc more sensitive to the release of a given amount of histamine, 
and they produce antibodies to certain foreign proteins with greater 
freedom. liability fo allergy is constitutional and runs in families; 
but the form that allergy tales in an individual may vary tvidcly 
according to the organ principally affected at any one time. 

On the skin, allergic reaction raises nettlerash in varying degrees of 
severity, persistence and itchiness, culminating in weals or large areas, 
swollen vdth lymph and speckled with blood. Eczema is another, 
even commoner, manifestation, — reddened and intensely itchy skin, 
sometimes with small vesicles, sometimes dry and scurfy. Both 
nettlerash and eczema may be infected by scratching. 

In the air passages, allergic reaction causes running nose, sneezing, 
watering eyes, dry cough, tickly throat, constricted breathing, bron- 
chial asthma and symptoms of pneumonitis. The affected areas are 
readily infected. 

In the food passages, allerpc reaction may cause acidosis, gastric 
and duodenal ulcer (as a result of hyperaddity), muscular spasm of 
the sphincters, and so, spasm of the gut, vomiting, colic, diarrhoea, 
and constipation. 


In the circulatory system, allergic reaction tends to lower blood- 
pressure and cause swelling of the extremities as the capillaries and 
lymph glands flood the interceUular spaces. This may result in a 
migraine-^ headache, with acute throbbing pain; the scalp be- 
comes painful to comb or press, and compression of the optic 
^ ^ affect vision. Another type of histamine headache 

r«ults from the swelling of the sinuses.* Allergy may affect the eyes 
alone, being responsible for some bUndness. 

Allergic effects arc usually localized; but occasionally a patient 
may respond t^o a dose of anUgen with a swift, violent, generalized 
reartion which can prove fatal within a few minutes. Such catas- 
occur w cn allergic patients receive an injection of a sub- 
^ce to which they are already sensitized. Something of the kind 
‘i babies fed a milk to which they are sensitive, 
tides access to the body mainly as airborne par- 

Iw? bufs "rbey may also enter by the 

the°s“; arc trapped by anU- 

(dermatitist Pf*nnl° settmg up a purely local skin reaction 

. • ^ ® occasionally become allergic to the bacteria they 
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Until recently it was thought that most allergens entered the body 
via the mr passages. Some foods, such as shell-fish, strawberries and 
fun^, were known to produce allergic reactions in some people, but 
it was found that they did not in fact give rise to antibodies; on 
digestion by some people, these foods yield a substance that triggers 
the release of histamine. True food allergens were thought to be 
unimportant. This is no longer accepted. The Head of the Allergy 
Department at Copenhagen University writes:® Tn regard to the 
recognition of the importance of food allergy, we are today (1959) at 
the same stage as we were 25 years ago concerning the significance of 
inhalants.’ In a recent British survey* of 2, 000 patients sufieringfrom 
migraine, the situation evolved as follows: 

(a) 2,000 patients with Migraine 

(73%) 1,460 cases due to food allergy 

(4'9%) 98 cases due to inhalants (dust, pollen, etc.) 

(5%) 99 cases due to endogenous allergy (e.g. bacterial) 

(1*2%) 25 cases due to drug allergy (aspirin, barbiturates, 

tobacco, etc.) 

(15*9%) 318 cases due to other causes, not allergic. 

(h) 3,460 patients allergic to Food 

(92%) 1,353 were allergic to cows’ milk 

(35 %) 511 were allergic to wheat 

(25 %) 365 were allergic to fish 

(18%) 273 were allergic to eggs 

(10%) 146 were allergic to tomato 

(9%) 136 were allerpc to chocolate 

N.B. The total of allergic reactions to different foods was 2,784. 
On the average each patient was allergic to two foods on this far 
from comprehensive list. Some were allergic to three or four of 
these foods. 

(c) Treatment of 1,460 patients allergic to Food 

(Success is registered where attacks were reduced by 80 per cent 
or more) 

(40%) 584 were cured by avoiding specific foods 

(27 50 " ere cured by a course of desensitizing injections 

(33/0 482 were not cured. 

A parallel suiv-ey of asthma patients produced comparable results. It 
is possible that some of the patients with food allcrg)' were allergic to 
n food in their normal diet which was not included in the test; some 
m.ay have been allergic to an inhalant as well as a food, (e.g. dog's 
hair-dust and chocol.ate); but much of the 33 per cent failure ss-as 
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able from pneumonia . . . the nasal symptoms were often mistaken for 
respiratory Infections (e.g. a cold). . . . The signs of some of these 
reactions . . . would have been missed, except for careful medical 
observation during challenge* To summarize ; cows* milk sensitivity is 
common; it produces symptoms in about 6 per cent of infants, and 
the symptoms are often quite mild; but these mild symptoms are the 
only premonition of a potentially fatal anaphylactic reaction, which 
kills more children than road accidents do. The dangerous age is two 
weeks to six months. 


What protection can goats* milk offer? At the International Dairy 
Goat Conference (1964)* Dr. Walker stated that milk allergy could be 
divided into (a) allergy to cow Iacto*a!bumin, (6) allergy to all animal 
lacto-albumin, (c) allergy to casein. If that were so goats* milk would 
be 100 per cent effective in case {a) and totally ineffective in cases Ip) 
and (c). This does not conform wth the experience of many who have 
used goats’ milk in the treatment of allergy. Dr. Walker’s reference 
was to the authority of Dr. Frankland (1959). But in 1959 Dr. Frank- 
land” was merely quoting what Dr. Hill wrote in 1939. It is more 
than doubtful whether Dr. Hill, a venerable American paediatrician, 
still holds that opinion, in the face of the parallel findings of several 
different investigators in different countries. The mllk-allergic chil- 
dren, in the American study mentioned above, reacted to the different 
proteins of cows’ milk as follows: 


to casein 57^ 

to beta lactoglobuUn 66% 

to alpha lactalbumin 54% 

to bovine serum albumin 51% 

(= beef allergy) 

42% were allerpc to one protein 
27% were allergic to two proteins 
17% were allergic to three proteins 
14/0 were allergic to all four proteins. 

All these separate proteins of cows’ milk can be further subdivided 
into fractions which arc allergically disUnct. The same is true of the 
pro ems 0 goats milk. With the exception of bovine scrum albumin, 
^'^^^‘"ded fractions of each of the cows’ milk proteins 
y* **^^**^f ^Ih some of the subdivided fractions of the 
dS fractions are allergically 

common f thought that bovine serum albumin has a 

Sn. rid albumin, but serum albumin in 

milk IS rendered harmless by boiling, and only 14 per cent of milk- 
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probably due to the difficulty in avoiding the ofTcnding foods. Allergy 
to cows’ milk includes allergy to all foods containing cows’ milk in 
any form; in obvious forms such as butter and cheese, and in less 
obvious forms such as toffee, cake mix, packet soups etc. Other 
recent investigations’ have shown that at least half those allergic to 
cows milk are allergic to that part of It which is found in all beef 
protein (bovine serum albumen); these people are therefore allergic 
to beef and beef extract; to gelatine, jellies, fruit gums and throat 
pastilles; to most canned and packeted soups, and to babyfoods 
fortified with bone flour. To the practical difficulty of sustaining so 
restricted a diet is added the psychological difficulty of practising so 
much self-denial, uncomforted by a cup of ordinary milky tea. Goats’ 
milk must ease the situation for an adult, and for a child with cows’ 
mi^ allergy goats’ milk is almost essential. 

Most cows’ milk allergy originates in infancy; the great majority of 
ir V sensitized to cows’ milk after a week or two 

ottle;* though most of them develop no very troublesome 
sensiUvity as their digestive secretions grow 
hioWu .l!I. V minority with weaker digestive capacity become 

BTowth nr, 1 Unable to maintain normal health and 

the hfttfU Ihe more highly sensitized of 

Death in TfiP ^ found most of the victims of ‘Sudden 

coUame babies that die in their sleep, or 

illness Rptmr -f without any previous sign of serious 

fecd-^owv inhaling in his sleep some of his last bottle 

massive auanff ° he is sensitized— brings the antigen, in 
ait passaees”.^^’” “>“lact \vith the sensitized cells of the 

la others! ai’erelyVwauS' '°r'” 

anaphylactic shock « 4 ™® “ ounces of cows’ milk may cause 
thatcLr;=“°5^;“ A re«„t Mluist^. of Health Report suggests 
death in infancy 3y be one of the three main causes of sudden 

all infant mortaiitv'*^t deaths account for at least a fifth of 

eapectedlyininfan ' ararekilM 

to which it refers Mii^try report, and of the literature 

of cows’ milk allergy in gravity of the problem 

conclusions may be mUiAo J*- ® cursory reading of the summary 

• Twcaty^cVlt c ”1. 

•s*-A. community in West Gcnnany. 
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to accidental suffocation is small; the evidence gathered by the 


Ministry inquiry supports the conclusion of the 1945 Davison survey, 
published by the British MedicalJournal, that accidental suffocation 
plays no part whatever in 88 per cent of sudden deaths. Nor did five 
years of intensive research find any direct evidence that bacterial or 
viral infection played a part in any significant proportion of the cases 
studied. The children who died were, in many cases, reported to have 
shown previous symptoms which were equally consistent with re- 
spiratory allergy and respiratory infection ; they tended to die during 
the winter months when respiratory allergy and infection are most 
troublesome. Allergic disease increases liability to infection, and in- 
fective disease increases liability to allergic reactions; but in the 
course of this inquiry the children who died were shown to have had 
a relatively high count of antibodies to cows’ milk, and 42 per cent 


of those examined had cows’ milk in their air passages; infection may 
well have played a part, but it was not identifiable. 

The Ministry of Health report is best understood when read in 
conjunction with a related American study of milk-allergic chil- 
dren.^^ “ Eighty-nine children were selected on the basis that their 


symptoms ceased completely when the cows’ milk in their diet was 
replaced by soya-bean milk, and recurred regularly when cows’ milk 
was reintroduced. When the milk-allergic children were ‘challenged* 
with a measured dose of cows’ milk the reactions affected the digestive 
system (vomiting, diarrhoea, abdominal pain) the respiratory system, 
(runny nose, wheezing, etc,), the skin (nettlerash, eczema, dermatitis) 
sod the whole constitution (anaphylactic shock) in various combina- 


rw digestive symptoms only 

^hficstive and respiratory symptoms 
r n digestive and skin symptoms 

f \ in? respiratory symptoms only 

f n 1 ? symptoms only 

M in V respiratory symptoms 

H ir u ^‘Sestive, respiratory and skin symptoms, 
ratee in category (g) and one-fifth of the children in 

^ <icveIoped anaphylactic shock and nearly died. There 


^ MiuuK auu ucuiiy uicu. iin.it, 

the wiTf anaphylactic shock, making 10 per cent of 


sample. The research report comments : * If the patients who 


^^Iness^fj reactions had died earlier in the course of their 

Qus classed as a sudden, unexpected, death . . . . 


^^^tatory findings in some of these patients were indistinsuish* 
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allergic children are allergic to this protein alone.'^ If the proteins of 
goats’ milk passed through the lining of the digestive tract, unchanged 
and undigested, into the tissues of the body, as readily as do those of 
cows’ milk, the value of goats’ milk in the treatment of cows’ milk 
allergy would be small. It would be useful only in the very mildest 
cases. 

On the basis of the impressions of twenty-five years of practical 
experience in three different allergy clinics, a doctor has said that 
99 per cent of infants who fail to thrive on cows’ milk do well on 
goats’ milk.® In a recent recorded survey of 300 children with asthma 
due to cows’ milk allergy, 270 were symptom free after six weeks 
when goats’ milk replaced cows* milk in the diet.® An avalanche of 
international testimony falls into the same pattern. On the other 
hand, plenty of clear-cut cases of allergy to goats' milk have been 
reported.^^ Knowing, as we do, that to most cows’ milk allergy 
patients, the potential allergenicity of goats* milk is considerable, we 
can only conclude that in the great majority of cases the proteins of 
goats* milk are unable to pass through the walls of the digestive tract 
into the body tissues in their original, undigested, allergenic, state. In 
other words, goats’ milk is so quickly and easily digested that the 
allergenic protein is seldom absorbed unchanged. 

In the attempt to identify the food, drug or inhalant which is 
causing aller^c disease, doctors often use a ‘skin test’, injecting or 
pricking into the skin a small quantity of the suspected allergen, 
suitably diluted. Local inflammation around the site of injection 
constitutes a positive reaction. The test is notoriously unreliable; 
negative reactions occur in patients highly sensitized to the substance 
tested; positive reactions occur in patients who do not produce 
allergic symptoms in response to the substance tested ; the only signi- 
ficance of the positive reaction is that it proves the presence in the 
skin of antibodies to the substance tested.^® In the case of cows* milk 
it has been found that patients aller^c to foods other than milk, give 
more ‘positive reaction’ than patients who are allergic to cows’ milk.'^ 
The patients allergic to foods other than cows’ milk are merely 
re^stcring the fact that they were allergic to cows’ milk before they 
developed the capacity to digest it thoroughly and quickly. Most 
food-allergy patients may be expected to give a positive reaction to 
a goals’ milk skin test, because they were allergic to cows* milk in 
infancy. The reaction is almost totally irrelevant. 

When the food or inhalant responsible for a case of allergic disease 
has been identified, it is not always possible for the patient to avoid 
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it One solution is to ‘desensitize* him. This is achieved, in the case 
of food allergy, by persistently feeding the patient a quantity of the 
allergenic food just sufficient to produce the mildest symptoms.^’ In 
the less severe cases of milk allergy, changing from fresh to boiled, 
evaporated or dried cows’ milk may achieve this effect, because the 
allergenicity of the milk is reduced by heat treatment.^* In the more 
severe cases of milk allergy, goats* milk may perform the same 
function; its allergenicity is still lower than that of processed co\^’s’ 
milk, and less of the allergenic protein is absorbed unchanged. Under 
the constant mild assault, the body dcvelopes a ‘blocking antibody* 
which does not ‘home’ on to a cell, but digests its antigen while freely 
circulating, without triggering the release of histamine. 

In most cases, cows’ milk allergy patients are able to digest goats’ 
milk so much more easily and quickly that they do not absorb enough 
allergenic milk protein to produce any symptoms at all. In the most 
desperate cases, goats’ milk usually has the desensitizing effect des- 
cribed above. But in these latter cases it sometimes happens that, 
after two or three weeks of satisfactory, if slow, improvement, there 
is a sharp rebpse to severe aller^c symptoms as the patient becomes 
newly sensitiz^ to the specific fraction of goats* milk protein which 
is absent from cows’ milk. This is most likely to happen if the patient 
catches some infection, is subject to acute anxiety, or has a digestive 
upset. In that case the symptoms will pass with the disturbing factor 
and improvement will continue. If the relapse persists, it is adwsable 
to r^uce the quantity of goats’ milk intake until the symptoms 
subside, or to use dried goals’ milk for a while. 

Another sort of relapse may occur in milk-allergy patients who 
have experienced total relief of symptoms within ten days of changing 
over to goats’ milk. (Skin symptoms always take longer to disappear; 
say four weeks.) These rebpses happen a month or two or more after 
the change to goals’ milk and arc usually due to relaxation of ^^gi- 
ncc, cream toffees, or fruit gums or milk chocolate are common 
culpnts. 

Bearing these considerations in mind, the use of goats’ milk in the 
oWer children can do no 
ramatic or gradual impros'C- 
ergy concerned. At least six 
ulk diet is needed to wean a 
lany can nc\-cr tolerate cows’ 
‘desensitized’ by goats* milk- 
doctor should know what is 
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going on; in the case of adults and older children it is imperative if 
the patient has severe attacks of asthma, or if the eyes are affected. 

An infant with symptoms of cows’ milk allergy is always in some 
danger. If both skin and breathing are affected the danger ““St be 
considered serious. Every effort should be made to persuade the 
parents to seek the advice of their doctor before changing the baby 
on to a goats’ milk diet. The condition of an infant being fe im cows 
milk, in some form or other, is unlikely to deteriorate if e t e same 
amount of goats’ milk, and will probably improve. A ba y no^ o 
be allergic to cows’ milk, being fed on a synthetic milk, sue as 
‘Velactin’ or ‘Nutrigen’, or on breast milk, should be un er^c ose 
medical supendsion when any attempt to change over to goats mi 
is to be made. The new milk must be introduced graduaUy, starting 
with minute quantities. A milk-allergic baby who has run the puntlet 
of the innumerable preparations of cows’ milk is usually starving, and 
will consume prodigious quantities of goats* milk with apparent 
benefit if permitted to do so. To minimize the popibiUty of Jae cluld 
developing a specific allergy to goats’ milk, it is wise to limi e 
quantity of milk fed to the norm for the child’s age. ^ 

If they are able to recognize a case of milk allergy for what it is, 
most doctors would probably accept the dictum of the British Mca ca 
Journo/ (March 1963) that ‘goats’ milk may relieve the symptoms in 
some infants, but may not be of sufficiently low allergemcity in 
others’. Outside infancy, allergy to milk is usually associated with 
aUergy to some other item in the diet. There is no very obvious reason 
to believe that goats’ milk will have any effect on allergic reaction, 
except as a substitute for cows* milk, and doctors are understandab y 
sceptical of wider claims. Yet there is something more than mere 

practical experience to support such claims. ^ j- j 

Since allergic reaction is caused by the absorption of undigeste 
proteins, it is reasonable to believe that food allergy is intimately 
connected with digestive efficiency. It is hard to prove that digestive 
incapacity plays a large part in food allergy, because one of the 
symptoms of food aUergy may be disturbed digestion. But it is known 
that most bottle-fed infants develop a considerable antibody to cows 
milk during the first few weeks of life, when their digestive secretions 
arc relatively weak, and lose their sensitivity as their digestive secre- 
tions grow stronger, after three or four months;’ that most milk 
allergic infants have been found to have an abnormally weak 
digestive secretion for their age;'* that milk allergy, taking the form 
of infantile eczema, commonly flares up when the infant is teething, 
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and his increased salivation is diluting his gastric secretion.*® There 
is probably enough evidence to justify the common-sense conclusion 
that an eEBcient and healthy digestion is likely to minimize the 
absorption of undigested, allergenic, proteins. 

Food-allergy patients are not necessarily cursed with a patently 
incfBcient digestion. But they experience allergic symptoms in re- 
sponse to an uptake of undigested protein, so small that normal 
people would be unaffected by it. They arc therefore responsive to 
very slight variation in digestive efficiency. While the addition of 
goats’ milk to the diet of normal people would have no apparent 
effect on their digestion or comfort, in the diet of food-allergy patients 
goats’ milk can, and does, tip the delicate balance beneficially and 
reduce the uptake of allergenic protein to ‘desensitizing’ or asympto- 
matic levels. People aller^c to, say, fish or eggs can consume a 
normal diet with impunity if the diet is supplemented wth goats’ 

Digesth'c peace is indivisible. The uptake of allergenic protein 
depends less upon the form in which the protein appears in the diet, 
as upon the digestibility of the whole diet and the health of the whole 
digestive system. Ill-prepared and irregular meals may be mitigated 
by goats* milk, which has been used with conspicuous success by 
long-distance lorry drivers with allergic complaints. 

Allergy patients are notoriously neurotic. Anxiety gnaws the pit of 
the stomach with gastric acid. Goats* milk buffers the excess add, 
protecting the stomach liuing from further damage, easing the burden 
of digestion. Sometimes, allergic reaction affects the digestive tract 
itself, produdng a state of congestion throughout, and ideal con- 
ditions for the absorption of more aUergenic protein; irrespective of 
what the specific allergens may be, restricting the diet to goats’ milk 
alone, for a day or two, is often the quickest way to break the grip 
of such an attack. The small, soft and slightly laxative goats’ milk 
curd finds its way through congested passages and submits to 
impdred digestive powers as few foods can. 

In the pollen season, sufferers from hay fever may develop an 
aller^ to certain foods— eggs, perhaps, will bring them out in spots, 
at this season, but produce no ill effect at other limes.*^ Once the 
conwnlration of histamine in the blood has reached the le\-el where 
unpleasant symptoms appear, the symptoms may be corapUcated and 
aggravated by allergens from sources which normally produce no 
symptoms at all.” Consequently goats’ milk, by reducing still further 
a normally smaU and insignificant intake of food aUergen, may seem 
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to alleviate the symptoms of an allergic attack known to be due 
primarily to an inhaled allergen, such as pollen or housedust Allergy, 
too, is indivisible, and the effect of goats’ milk is anti-allergic. a 
ever the primary cause of a patient’s allergic symptoms may e, 

goats’ milk is always potentially beneficial. In the majority 0 a er^ 

cases the primary cause is unknown and goats mi is wor 

trying. _ u + 

The production of goats’ milk in Britain in 1965 was about H 
million gallons. There are at least 5 million people in the country witn 
symptoms of food allergy, of whom about If million are not cura e 
by dietary control, and would probably benefit from goats^ 

About 40,000 bottle-fed babies are highly sensitized to ^ws ^IK, 
possibly 4,000 a year die as a consequence;'® adults suffer and die 
of gastric ulceration in similar proportions. To satisfy these more 
urgent medical needs would require about fifty times as mim goa s 
milk as is available. That fact is the main limitation on the use ot 
goats’ milk’s curative properties. But dried goats’ milk is availab e, 
and can be imported in substantial quantities; its use will create me 
conditions under which a more adequate supply of fresh nu 
becomes an economic possibility. , ... 

At the end of this chapter there are detailed notes on goats nulK 
diets for adults and infants. Here, there follows a discussion ot the 
chemical analysis and physical properties of goats’ milk, compare 
with the cows’ milk and human milk it is used to replace , the prac ica 
virtues of goats’ milk are related to laboratory tests. 

The comparative composition of the milk of the goat, the cow an 
the human is shown in Table 2. The figures for human mi are, as 
far as possible, those applicable to ‘mature’ milk, of the 
of lactation, and as such differ somewhat from the more familiar but 
less significant figures applicable to the first fortnight of lactation, 
when the milk is rapidly changing in composition. The figures are 
derived from the extensive wartime surveys of Kon and Mawson, 
Unless otherwise specified. In several instances it has been necessary 
for purposes of comparison to change the form in which the proper 

tions were originally expressed. Such calculations are asteris 'c ^ 

The cow data, unless otherwise stated, are derived from levies 
Chemistry of Milk and arc the average of an immense number ol 
analyses. 

The goat data are those given by Knowles,*® based on his 
survey of the milk of ninety-nine British herds, supplemented by the 
figures of an American team.** 
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TABLE 2 

COMPARATIVE AVERAGE COMPOSITION PER CENT OF MILK 



Goat 

Cow 

Human 


Fat 

3-8“ 

367 




8-68 

9^)2 

890 



4-08 

4-78 

6-92 


Total nitrogen x 6-38 

3-33 

3 42* 

1-22* 


Total protein 

290 

3-23 

MO* 



2-47 

2 63 

^4* 


Albumen and globulin 

043 

060 

0 70* 


Non-protem nitrogen X 6 38 

044 

0-19 

0-12* 


Total ash 

0-79 

0-73 

0-31* 


Calcium (Ca 0) 

0-194 

0-184 

0(M2* 

Required* 

Phosphorus (Pa Oj) 

0-270 

0-234 

0-060* 

P 2 Os/Ca O 

1-39 

1-27 

1-41* 

for Infant 

Chlonde 



006* 

— National 

Iron (pts. per 100,000) 

(M)68* 

0-080* 

0-1-0 2 

Research 

Copper (pts. per 100,000) 

0053* 

0 057* 

0 055’* 

Council 

Standards 

30* 

Vitamin A (i.u. per gm. fat) 

39* 

21* 

31-9 

Vitamin Bi (wgm./l00 ml.) 

68»** 

45** 


45* 

Riboflavin (iigm./100 ml.) 
Vitamin C (mgm. ascorbic 

210»* 

159** 

25-5 

76* 

aeid/lOOml.) 

2-0* 



3-5* 

Vitamin D (i.u. per gm. fat) 

0-7* 

0-7 

0-27 

1(H)* 

Calones per 100 mL 

70 

69 
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Fat. Its high proportion of butter-fat gives goats' milk a greater 
energy v^ue per unit volume than cows’ milk. 

There is a considerable difference in the composition of the fat in 
the three milks. All fats are composed of glycerol combined with one 
or more of a wide range of fatty adds. The fatly acids of milk fat 
range from the small simple molecules containing three atoms of 
car on, m arge complex molecules containing twenty-two atoms of 
rar on. rbon in the form of carbohydrates is the prime source of 
o energy and the large fatty add molecules represent food energj 
in Its most compact and concentrated form. 

ino^ 4he fat is mostly in the form of fatty adds contain- 

ing eighteen to twenty-two atoms of carbon per molecule, which 
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closely resemble the fatty adds of human body fat Breast ^ thus 
offers the infant digestion a selection of highly concentrated fa ^ 

acids almost precisely in the proportions required by t ^ ^ ^ ® ° ' 

The fatty acids of cows’ and goats’ milk contain from three 
seventeen atoms of carbon per molecule; while the ba y is a e 
digest the smaUer fatty acids of cows’ and goats’ milk entirely, an 
build them up into the large complex molecules of human lat. it is 
believed that it is unable to utilize a considerable propo nn ® 
larger molecules of the alien fat. This residue is combine w ca 
cium and excreted.®^ Human milk fat (and milk calcium) is us mo 


economically used. . i p 

In goats’ milk fat there is a higher proportion of the simpler tatty 
acids, containing five to nine atoms of carbon, than in cows mi ^ 
fat.*’ As these are thought to comprise the simpler building ric s 
most efficiently utilized by the infant digestion, the fact may ave 

some bearing on the superior digesfibiUty of goats milk fat. 

But the ease with which the fat of goats’ milk is dige^d is arg 
explained by the size of the fat globules in goats’ milk. The a o 
milk of all species is present in the form of small glories naore o 
less evenly distributed through the body of the mlk. The 
rennin in the new*born stomach curdles the casein, thus holding 
fat dispersed through the curd and releasing it for digestion g o u e 
by globule. So there is no danger of this highly concentrated nutrient 
being presented to the digestive processes in big drops or clumps a 
would cause indigestion and diarrhoea. , 

The size of the fat globules varies in the milk of one amma , ^ 
varies with breed, with feeding and with stage of lactation, ine 
average size of the fat globules of cows’ milk ranges from 2i o t 
microns in diameter — the larger globules being cbaractenstic o e 
Channel Islands breeds. The average size of the fat globules o goa s 
milk is 2 microns.*’ Put in a more, meaningful way: the average 
globule in cows’ milk contains twice to five times as much fat as the 


average globule in goats’ milk. - 

The small size of fat globule possibly has a bearing on the value oi 
goals’ milk in cheese- and ice-cream-making, and accounts for some 
difficulties in the mechanical separation of goats’ cream. 


Lactose. The high percentage of lactose is typical of human milk 
and that of other animals, such as the horse and donkey, in 'vhic c 

suckling period is a small proportion of the period of gro\vth rom 
conception to maturity. Why all milk sugar should consist exclusively 
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of lactose is not known. Lactose fed to some animals assists the 
absorption of calcium and has an antirachitic effect similar to that of 
vitamin D; animals fed on diets in which the sugar content is ex- 
clusively lactose contain less fat, more cerebrosides (brain matter) 
and live longer than animals on a sucrose diet.*^ But in spite of many 
efforts to prove lactose superior to other sugars for infant feeding, 
the results are inconclusive.** 

The difference in lactose content between goats’ milk and cows’ 
milk has no great significance- The addition to goats* milk of rather 
less than a level teaspoonful of sugar per pint would equalize the 
sugar content of the two milks. Mild diabetics on a diet of restricted 
carbohydrates can consume goats* milk more liberally than cows’ 
milk. Four ounces of goats’ milk can replace 3^ ounces of cows’ n^ 
on the diabetic diet sheet. 

Nitrogen. The nitrogen content of goats* and cows* milk is 
approximately three times that of human nulk. 

Many attempts have been made to attribute the superiority of 
human milk for infant feeding to the distribution of the nitrogen in 
human milk, to the high proportion of albumen and globulin and the 
low proportion of casein; but there is no indication that this feature 
has any nutritional significance. The three proteins, albumen, 
globulin and casein, have been broken down into their component 
amino-acids in the hope of finding some significant difference in 
nutritional value at this level. For some time importance was 
attached to the supposed relative poverty of cows’ TnilV in the 
sulphur-contaimng amino-arids, cystine and methionine; but more 
modem research** has indicated that the cystine and methionine 
content of human and cows* milk is of the same order. Investigation 
of the amno-acid content of goats’ milk has so far failed to suggest 
that it diffem in nutritional value from that of cows’ or human milk** 
bu^^e casein of goats’ milk differs in structure from that of cows’ nulk. 

The non-protein nitrogen fraction of milk- has not been subjected 
m the same degrre of investigation as the protein fraction: apart 
from some free amino-acids, the components of non-protein nitrogen 
have little or no value in human nutrition, and this field of investiga- 
tion 1 $ not a promising one. The relatively high proportion of non- 
protem nitrogen in goats’ milk is possibly valuable in assisting the 
d^elopment ofsjTObioUc bacteria in the digesUve tract of the kid, 
but is probably almost entirely excreted unchanged by the human 

Consum»»r ° ^ 
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II would appear that, if the superiority of human milk for infant 
feeding is associated with the nitrogen content, it is associated m 
the characteristic which stares the analyst in the face : the low content 
of total nitrogen and of protein nitrogen in particular. 

While there are no important differences in the composiUon oU 
proteins of cows’ and goats’ milk, there are highly sign can e 
ences between the physical characteristics of the curd that t ese pr(^ 
teins form under the action of rennin — ^the principal enz^e secre e 
by the new-born stomach and provided by the rennet of e c ees 


Curd quality may be measured by two criteria: by the ^ 

softness of the curd, expressed as ‘curd tension’, and by t e re a 


size of the flakes in which the curd forms. 

Curd tension is measured with a Hill’s ‘Curdometer ^ 
instrument. This is essentially a special curd knife attached 
deUcate spring balance. The knife is drawn slowly through 
and the reading on the balance indicates the f ’ 

Curd tension readings for cows’ and goats milk show e o 


averages and ranges: ^ . . wz/mt 

Cows’ Goals* 
gm. 

Average 70 ^ 

Tj 15—200 10—70 

The softer thremd the more easily it can 

with a curd tension of 30 or below is found to be igcs i • 

and undiluted, by infants.” Boiling for 

tcnsion;longcrboUinghasIittIccIfcct,butiso cna vi . . * 

a special market for soft curd cows’ milk 

feeding has been developed. Curd tension is a breed 

and pLians have been found to give the softest P" 

Friesian milk having a curd tension under 30. 
give the hardest curd. In Britain the only reliable f 

milk on the market is produced by goats; all 
feeding must be boiled, sterilized, homogenized, evaporated, con 
densed or dried. Goals’ milk is dipuble raw. nvhes— is 

The other criterion of curd ft”’!;*!'-’'!”™ J 
demonstrated by adding strong aad to milk. 

the curd of goiits’ milk nppeanng as finely dividrf panicles which 
rapidly dissole in the acid, that of cows ^k as large lumps which 
dissoUc but slowly. The phenomenon has been seen l„ vitro by every 
dairy worker doing the Gerber butter-fat lest with goats milk, and 
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cows’ millc. It has also been observed to occur in the infant stomach.*® 
As the enzymes which digest protein act on the surface of the protdn 
aggregates, the more finely the curd is divided the more rapidly it is 
digested. The flocculent curd of human milk has similar advantages 
over the rubbery mass of cows’ milk curd. 

Minerals. The bone minerals caldum and phosphorus are found in 
richest supply in goats’ milk and poorest in human milk. But infants 
fed on goats’ or cows’ Tnilk are a great deal more liable to develop 
rickets and other symptoms of Ca and P deficiency than breast-fed 
babies. The more generous supply is less economirally used. 

Goats’ milk has a higher ratio of phosphoric acid (P* O*) to Lime 
■(CaO) than cows’ milk, and in this respect approximates human milk 
very closely. But the fact is not proved to have any practical value. 

However, in the nutrition of adults and adolescents, at least in 
those countries where cereals and meat form a major part of the diet, 
the value of milk seems to lie very largely in its content of digestible 
calcium, and there is no reason to doubt that goats’ milk is to be 
slightly preferred for this purpose. 

The more marked superiority of goats’ milk in phosphorus has a 
similar value for peoples living on a diet in which roots, fmits and 
green vegetables pr^ominate. It also contributes to the lugher 
buffering capacity of goals’ milk, which is so valuable in the treat- 
ment of internal ulcers. 

The strildngly high chloride content of goats’ milk may have some 
bearing on its laxative properties, and accelerates the formation of 
curd under the action of rennin. This is of value to cheese-makers, 
who sometimes add chloride to cows’ milk to improv'c curd quality, 
and speeds infant and invalid digestion. 

"^e presence of trace elements in milk appears to depend upon 
their presence in the diet of the producer. The significance of the 
trace elements in human nutrition is little understood: but the 
poverty of both goals’ and cows’ milk in iron necessitates iron 
suppIemenU (egg yolk, rmsin purff, etc.) for bottle-fed babies. Iodine 
is needed for development of the thyroid gland in humans and 
ammals; it is normally present in breast milk,** goaU’ milk and cows’ 
mk« m ad^uate quaDtiiics. About 80 per cent of milk iodine b 
lost when milk is boiled, so the baby bottle-fed on cows’ milk 
receives v-ery little iodine from the milk; but without any notable 
inconvenience being caused thereby. 
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Vitamins. Knowledge of human wtamin requirement and m^hods 
of assaying the vitamin potency of foods are both changing fro y 
to year. Table 2 indicates the relative vitamin potency of the three 
milks, and the standards believed necessary for human well-being, o 
the basis of recent reports. But some qualifications are necessary. 

Vitamin A. The figures given for the vitamin potency of cows mil 
and goats’ milk were produced in an experiment in whic 
goats were given a diet with a limited carotene intake, ^ ^5° 

vided practically the same amount of carotene psr m. oj ive 
\s-eight to both goats and cows ” It is a measure of the efficiency with 
which cows and goats convert dietary carotene into milk vitamin 
On a diet of summer grazing, providing very much 
intakes, the difference would probably be less.*’ Fed ad lib. on win e 
rations containing the same limited amount of carotene per 
the difference might be considerably greater as the goats °° 
capacity, per lb. Uveweight, is two to three times greater than t a o 
the cow. The conversion of carotene to milk vitamin A is a func ion 
which depends on the activity of the thyroid gland; the goat has a 
thyroid gland larger and more active than that of the cow, in propor- 
tion to its weight, and therefore carries out this conversion more 


efficiently. , . 

From a practical point of view the figures are of little importance 
in infant feeding as the bottle-fed infant gets all the vitamin c 
needs along with ‘D’ in his cod liver oil or proprietary supplement. 
But for the adult milk-drinker, goats’ milk will provide approxi- 
mately twice the vitamin A obtainable from the milk of cows on 
comparable feeding, at the time of year when the vitamin is most 


deficient in the human diet — late winter. 

In goats* milk there is no carotene and therefore no yellow coloun 
The carotene is fully converted to vitamin A. In both human and 
cows’ milk there is a proportion of carotene, which is greater in 
cowV milk. How much of this carotene is digestible by the infant is 
doubtful, as the thyroid activity necessary for its digestion is but very 


ilightly developed in the infant. 

Vitamin D,, or ‘nncurin’, is the vitamin concerned, among other 
things, with nervous control: human need of the vitamin is thought 
to increase with the int.vVc of sugar and other carbohydrates and 
there is some evidence lh,vt the vitamin pla>*s a part in protein diges- 
tion and metabolism. Tlicrc is little doubt that normal intakes of the 
vitamin in Itriiain are inadequate, except among those who cat a lot 
cf wholemeal bre.vd. Milk of all kinds is an important source. Goats* 



goats’ milk— its nutritive and curative value 
milk is 50 per cent richer in the vitamin than cows’ milk, and four 
times as rich as human milk. However, the breast-fed baby having a 
lower protein intake than the bottle-fed baby appears to have smaller 
need of the vitamin. It is possible that the vitamin Bi content of 
goats’ nulk contributes largely to the efficacy of goats’ milk in the 
treatment of neuro-digestive disorders and insomnia. Neither goat 
nor cow rely on a dietary supply of the vitamin, as it is synthesized 
for them by the bacteria of their digestive tract: the richness of goats 
milk in this vitamin is therefore a constitutional characteristic largely 
independent of diet. 

Riboflavin — another vitamin of the B complex— is a growth factor 
of which adult needs appear to be met by a normal diet and infant 
needs to increase with bottle feeding. Its presence in milk is largely 
dependent upon its presence in the diet of the producer. The figures 
in Table 2, which indicate the exceptional wealth of goats’ milk in the 
vitamin, are based on a comparison of the vitamin potency of the 
rmlk of cows and goats consuming a comparable diet. 

Vitamin C, Both goats and cows meet their own requirements of 
this \itamin by synthesizing it from the constituents of their own 
blood; it is doubtful if they require a dietary supply at all. The nulk 
of both species is far too poor in the vitamin to meet the needs of the 
bottle-fed infant, who must reedve supplements: e.g. orange juice. 
Infant Celin tablets, etc. 

Vitamin D. Although human milk provides far less of the vitamin 
than is believed to be required by the infant, so that vitamin-D 
supplements are normally advised for breast-fed infants, the incidence 
of rickets in breast-fed babies not receiving a supplement is un- 
expectedly low. It has been suggested that this is due to the anti- 
rachitic effect of the high lactose content of breast milk, and to the 
transference of irradiated fats from the skin of the mother to the 
haby during breast feeds.** 

Though slightly better provided than human milk with vitamin D, 
both goats’ and cows’ milk are inadequate sources of the vitamin for 
infants and adults. Bottle-fed infants who do not receive a vitamin-D 
supplement contract rickets more readily than the breast-fed baby. 
Artificially irradiated milk has a useful vit amin -D content, but unless 
rather expensive precautions are taken, it also has a peculiar flavour. 
It IS generally more convenient and economical to provide vitamin-D 
supplements than to ‘vitaminize* the millf 

Vitamin E is not mentioned in Table 2. Human requirements of 
the vitamin arc unknown, but it is widely advertised as the ‘fertiUty 
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vitamin’ — on the curious assumption that human needs are idenriMl 
with those of the albino rat. With almost equal justiee it nu^t be 
advertised as the ‘muscle vitamin’ on the strength of t e ac 
deficiency in calves, kids and lamhs results in muscular ys rop y. 
(Some of the human infertility cures attributed to the yitaimn 
wheat meal might be more safely credited to the beneficial effects on 
the nervous system of wheat meal’s B|-) Goats are reported 
a dietary supply of the vitamin into their milk more rea i y 
cows; this would have a significance in human nutrition if umans 
were shown to need the vitamin. In the meantime, it is an argumen 
for using goats’ milk for calf rearing under certain conditions. 


Enzymes. The presence in milk of enzymes appears to be an acc 
dental consequence of the working arrangements of the mamrMty 
gland, rather than a positive contribution to the nutritive prope i 

of the milk. _ , . . 

The function of an enzyme is to decompose its specific su -s • 
Theenzymes of milk are not functional in normal stenle ’ 
the amount of enzymes present in milk parallels the amoun p 
in the blood of the producer, reaching its highest level when me 
producer is diseased, . ^ .t,,. 

From the limited amount of work which has been don 
enzymes of goats’ milk, the outstanding feature is the absence irom 
goals’ milk of two enzymes present in cows’ milk and human m 
amylase and catalase aldehyde; and the relatively smal amou 
phosphotasc found in goats’ milk.* . • 

The milk enzymes are not believed to provide any • 

their presence thought to aid the digestion of ^ 

significance of the lower enzyme content of goats milk, i any, 

^ to enhance its keeping qualities. 

Addlt,- and bulTcring cITcct. Doth cows’ and goats’ milk 
®^d in reaction, both milks giring a normal pH range o 
Human milk is normally neutral. All milk bccom 
in reaction when it has been kept, due to the development 
, ® out of lactose by bacteria. ^ ^ r « 

lake all body fluids, milk contains ‘buffers’, the ° livnnc 
rm-cni changes in the reaction (or pH value) of the "“'f ' ''J ® 
®’PnUms being highly sensitive to such changes. Consequen > • 

'^n’absorb’aquaniityofaddoralUli.withoulchangmgitsreaaio 

r*^ni(5natcly. 
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This characteristic of milk makes it valuable in the treatment of 
peptic ulcers, when constant irritation by the action of digestive 
juices is dama^ng the lining of the digestive tract. For the same 
reason milk is used in the treatment of poisoning by alkali or acid. 

On the other hand, a highly buCTcred fluid is not ideal for infant 
feeding, because the infant’s capacity for secreting acid is limited and 
the food solution must be given an add reaction (about pH5) before 
it can be digested. 

The prindpal buffer components of milk arc the proteins and the 
phosphates. Though goats’ milk has a lower protein content than 
cows’ milk of average composition, it has a higher buffering effect, 
due presumably to the higher proportion and different arrangement 
of the phosphates in goats* milk. As would be expected from its 
composition, human milk has a low buffer effect.** 

Thus undiluted goats’ milk is superior to cows’ milk for its buffer 
value in the treatment of gastric ulc«r. But as dilution lowers the 
buffer value, and goats* milk can stand a high level of dilution and 
still meet the infant’s needs in Calorie content, its high buffer value 
need not diminish the value of goats’ milk for infant feeding. 


VARIATIONS IN THE COMPOSITION OF 
GOATS’ MILK 

This commentary on the nutritive properties of goats’ milk has 
been based upon milk of average composition. An average is not 
necessarily a representative sample, and ma y be no more than the 
mid-point between extremes of common occurrence. Of the samples 
used in the two-year survey of Knowles and Watkins, about two- 
thirds couldned 3 to 5 per cent of butter-fat, and between 8 and 9 per 
cent of solids-not-fat. The averages pven for these major components 
of goats milk accord well with those found in a less extensive but 
more recent survey.** 

These figures founded on the milk of high-yielding goats in Britain 
seem to be broadly applicable to the high-yielding goats of the rest 
of Europe. The Swiss breed societies (with the exception of the Tog- 
^nburg) were commonly reporting breed averages of over 4 per cent 
butter-fat in 1949. The Spanish Milk Control Board (1942) credits the 
Murdan goat with a breed average of 4-6 per cent butler-fat.” The 
other high-yidding Spanish breeds (Granada and Costenga) arc said 
to yield over 4 per cent butler-fat in their milk«— 4-64 per cent 
butter-fat is recorded for the mflk of a typical high-yielding German 
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Hartz goat, in Denmark.^® Such consistency is not altogether sur- 
prising as French, German, Swiss, Scandinavian and BriUsh goats of 
high-milking strains are derived to a great extent from a common 
stock. For the past two hundred years Spanish goat-breeding, 
the vking of the ancient ‘Sheep masters* Guild’, h^ been justifiably 
self-sumcicnt. But during the hey-day of the Spanish Empire, Spain 
probably drew extensively on the excellence of the goat stoc o 
northern Europe. Until the 1920s goats figured prominently in the 
small farmyards that sizeable ocean-going vessels took to sea, to 
provide fresh food on the voyage, so all high-yielding strains of goats 
tend to have a cosmopolitan background. The goats of Cana z, 
U.S.A., Australia and New Zealand are mostly derived from stock 
imported from Britain, northern Europe and Spain, and the average 
composition of goats’ milk in these countries can be assumed to 


accord with the figures pven. 

But throughout Britain, northern Europe and the New world 
there are two breeds of goats whose milk diverges markedly 
the average in composition. The Swiss Toggenburg has been exported 
in large numbers: in its native country the breed averagw 3’3 per 
cent butler-fat,^’ and in the Knowles & Watkins survey in Britain 
Toggenburg milk averaged 3*S per cent butter-fat; from U.S.A. an 
average of 3*7 per cent is reported. The low butter-fat percentage is 
also apparent in Toggenburg crosses, to judge by the percentage of 
British Toggenburgs disqualified in milking competitions for low 
bultcr-fat. On the basis of Royal Dairy Show records it would 
appear that the low bultcr-fat is associated with low solids-not^l, 
though the solids-not-fat deviate only slightly from normal, '^is 
impression accords wth Crepin’s figure— 2'7 per cent pro cim 
Toggenburg milk docs not therefore lend itself to dilution for low 
protein infant-feeding mixtures ns well as goats milk of ”0™“' 
composition. Early analyses of the milk of Swss goats otten ga e 
very much lower Pgures. These may be ae«pt^ with some re«ne. 
WTiere butter-fat testing is doneby ccntnfugmg the milk the standard 
time and speed of ecnlrifuging required to separate and measure the 
fat eonlcntTf coi«- milk will not separate ail the to of goats milk, 
oiling to the slowness with which the small globules of Boats milk 
fat move in response to centrifugal force. Stnet adherence to DSS for 
the Gerber test giscs necurate results with goats milk-considerably 
loss„ standards gis-c accurate results with cossV milk. This fact has 
not always been umlerslos^ by analssts. . 

Goals of Orienial origin hast found their way to B Wain, Spam and 
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France in significant numbers, and have left their mark on the goat 
stock of these countries. They and their progeny have been re- 
exported to the New World. In U.S.A. these goats have exercised a 
big influence on the general stock. The milk of these goats, of which 
the Egyptian 2Jariby is the finest example, is characterized by a high 
butter-fat percentage and a high percentage of solids-not-fat. The 
average butter-fat percentage of Anglo-Nubian goats* milk in the 
Knowles-Watkins survey was 5-6 percent (4-8 per cent in the author s 
1965 survey). Crepin** records 6*3 per cent butter-fat for the pure 
Zariby. Solids-not-fat are commonly between 9 and 10 per cent. This 
milk has all the nutritional advantages of goats* milk of average 
composition, and is generally considered exceptionally palatable; the 
curd may be a little harder than normal and the buffering effect is 
higher. For infant feeding a higher level of dilution is desirable; the 
necessary adjustments are indicated in the table at the end of this 
chapter. 

The composition and properties of goats* milk vary with stage of 
lactation. Even when an infant is being fed on the milk of one goat 
(bulked milk is usually preferable) this variation is unlikely to have 
any practical significance except at one stage. The fall in yield and 
rise in fat and solids-not-fat percentages towards the end of lactation 
frequently occur rather sharply — a week or ten days of rapid change 
followed by a more gradual tendency. In feeding infants, allowance 
must be made for the rise in protein and fat percentage and an 
increase in curd tension during the sudden fall in milk yield in the 
later stages of lactation, otherwise vomiting of the excess causes 
unnecessary trouble to mother and baby. 

Variation in the composition of the milk of the various breeds of 
goats has been considered only in relationship to the tnilk of the 
hi^-yielding breeds. Probably the majority of the world’s goats’- 
milk drinkers consume the produce of goats yielding under 3 pints a 
^y. At this level of production it is probable that diet has more 
influent* on milk composition than breed. As Lusk” remarks, the 
composition of goats’ milk varies more widely than that of cows* 
milk because the goat, even the lower-yielding goat, produces more 
m^ in proportion to bodyweight than the cow, and more readily 
re rets diffCTcnces in diet in nulk composition. The underfed goat 
pi^uces nulk rich in butter-fat and poor in solids-not-fat; the over- 
fed goat, and especially the goat with a high-fluid intake, produces 
mUk poor in butter-fat and great in quantity 
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GOATS* MILK DIETS 


Infant Feeding. In designing the recipes for infant feeding with 
goats’ milk the aim has been to provide a ‘humanized’ mixture in the 
early stages. Twenty years ago, such low-protein mixtures were still 
in fashion; ten years ago they were taboo; now the pendulum is 
swinging back again; with the publication of the M.O.H. report on 
‘Sudden Death in Infancy’ the pendulum must swing back faster. The 
efiect of high-protein feeding of young farm livestock is discussed in 
the appropriate chapter; there is no reason to think that the efiect on 
young humans is very different; but as man’s body takes twenty years 
to mature, a spot too much protein in the baby’s bottle can have 
little efiect on his adult physique. It might have more effect on his 
brain, which is 70 per cent of full size at two years old and full grown 
at seven. The average bottle-fed baby, after making due allowance for 
his greater wel^t, takes ten days longer to reach the mental mile- 
stone of learning to walk, than if he were breast fed. But perhaps the 
braking effect on mental development does not persist. 

Goats’ milk is scarce and relatively expensive; its use in infant 
feeding should be concentrated on reducing the damage and danger 
caused by milk allergy, that Is, by the absorption of undigested milk 
proteins. There is no sense in presenting milk proteins to the infant 
m any higher concentration than that needed for adequate nourish- 
ment. Fortunately goats’ milk ‘humanizes’ relatively well; if you 
dilute cows* milk to bring the protein content to human milk level, 
the mixture is too weak to sustain normal growlh unless fortified with 
added sugar and fat to an indigestible extent. Goals' milk is richer in 
fat, and poorer in protein; (he ‘humanized’ mixture needs no added 
fat. 


These considerations will not impress the great majority of doctors, 
who will doubtless continue to recommend feeding the infant as 
strong a mixture in as large a quantity os is happily absorbed. If that 
is the way you want it, goats* milk is digestible neat and raw, pas- 
teurized or boiled, by the youngest of normal infants, or can be used 
to replace cows* milk in any standard infant-feeding recipe. 


Infants suffering from eczema, or from digestive or respiratory 
s>Tnptoms of allergy to cows’ milk usually need goats’ milk until they 
arc two years old; they often lose their symptoms at the normal 
weaning age, but ha^c periodic relapses when teething. If the allergic 
symptoms ore sc\-crc it will be necessary to follow the restricted diet 
r 81 



goats’ milk— its nutritive and curative value 
recommended for adults (see below), and particularly to avoid pro- 
cessed baby foods containing derivatiws of cows’ milk and beef, 
fcrema caused by milk allergy the use of antihistamine or steroid 
ointments over long periods does more harm than good; while such 
treatment is being carried out goats’ milk can do little good, and it 
is undesirable that goats’ milk should be associated with the ill 
effects. Other ointments used for eczema cases contain animal fat 
with traces of allergenic protein. To give goats’ milk a fair chance of 
effecting a cure, it should be used with no other ‘ointment’ than 
Olive Oil, B.P. 

If a baby has to be bottle fed from birth, there is no known meai^ 
of replacing the protective immunity to common infections wluch it 
would naturally obtain from breast milk. But goats’ milk is useful in 
preventing the build up of sensitivity to milk protein which normally 
takes place during the first few weeks of life, when the baby’s 
digestive secretions are inadequate to denature the proteins of cows* 
milk before they are absorb^. The sensitivity is dangerous. It is 
known that infants digest goats’ milk more quickly, easily and 
thoroughly than they digest cows’ milk; but it is not known whether 
the baby, bottle fed on goats’ milk from birth, becomes sensitized to 
goats* milk protein or not. Probably not, but it is safer to assume the 
contrary and act accordingly. 

Where possible, the Infant who is to be bottle fed from birth should 
start on goats’ milk, and stick to it for six or eight weeks, by which 
time his digestion should be better able to cope with the tougher 
cows* nulk curd. Any sensitivity to goats’ milk protein acquired 
during the first weeks of life, b unlikely to be seriously challenged by 
the small amount of cows’ milk protein which evades his more 
mature digestive powers. 

An infant bottle fed from birth on cows’ tnilV takes two or three 
weeks to become sensitized to the milV- At any time between two 
weeks and four months, be would be better protected from the 
dangers of milk allergy if changed over to goats’ milk. At four to six 
months of age, most normal babies can digest cows’ milk effectively 
and lose their sensitivity to it; after this stage is reached there is no 
sp^fic advantage in a goats* milk diet for normal children. 

An infant bottle fed on cows’ milk, showing symptoms of milk 
a eczema, chronic ‘snuffles’ or wheezing, or chronic digestive 
trouble, may well be in serious danger. A change to goats’ milk is an 
urgent safety measure, which should be maintained until the baby is 
about two years old. All changes from one milk to another should be 
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carried out cautiously ; the first feed of the new milk being ve^ dilute. 
This is most important in changing a baby back from goats’ 
cows’ milk, if he has previously proved intolerant of cows milk. The 
doctor should be consulted about any such change. 


Adult Diets. Prescribed for the treatment of gastric ulcer, dyspepsia, 
insomnia, liver disease, etc., goats* milk produces predictable results. 
Used to treat food allergy, the results, though often dramatic, are less 
regular and less certain. The patient or parent should understand that 
anyone suffering from food allergy, after the age of weaning, is likely 
to be sensitive to more than one food; that the role of goats milk is 
to replace cows’ milk (the commonest allergen) and improve the 
efficiency of digestion, so thatpotential allergens are denatured before 
they are absorbed through the wall of the digestive tract into the 
blood-stream. An imm ediate and dramatic cure is only possible if 
cows* milk is the only allergen involved, which, in adults, is unusual. 
Normally, the patient can expect an improvement in condition at 
first, large or small according to the importance of cows’ milk in his 
normal diet, followed by a slow cure spread over anytWng up to six 
months, punctuated by a few sharp relapses, due to digestive stress 


or large intakes of allergenic food. 

A quicker cure and a smoother passage to normal health can be 
achieved if allergens other than cows’ milk are eliminated from the 
diet. Allergy patients become sensitized to the proteins prevalent m 
their diet; so that, though it is quite possible by means of a wide 
statistical survey to identify the allergens that give most Uouble to 
most people, such a list is not of great use in corrccUng the diet of 
any one person. The prohibition of porridge and lentils has been 
found necessary for several cases in the north of ScoUand, but one 
doubts its relevance for an allergic tycoon in Denham, Buc^. Lobster 
is taboo for allergic patients who can afford it, and quite hapless to 
those who cannot. The principle is that the staple foods m the diet of 
the allergic patient must be changed. There are only two specific 
prohibitions which apply to most paticnls^gamst cows milk pro- 
ducts and against beef products. Almost all food-allergy paticn s arc 
sensiUve to wws* milk and half those sensitive to cows milk arc 
sensitive to beef as well. Milk and beef permeate our diet in so many 
different forms that one or other or both arc staple food for almost 
exxn-onc In the tabic below common allergens arc listed, roughly in 
order orrre%'alcncc. along with some of the forms in which they occur 
and some aUcmati« foods. For some people the *altcmativc food’ 
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may be the allergen, and the food listed as an allergen may be quite 
innocent. The difficulties of the situation underline the importance to 
the allergic patient of nursing the efficiency of his digestive system, so 
as to minimize the absorption of such allergens as may be present. 
Good cooking, regular meals, moderation of thirst and appetite, can, 
along with a pint or two of goats* milk, cover the inevitab e errors o 
diet. 


Allergen Also in the form of - 
Cows* milk Butter, cheese, tinned and 
packet soups, cake-mix, 
toffee, milk chocolate 

Beef Meat extract, meat loaf, 
sausage, tinned meat, 
tinned and packet soup, 
chicken stock cubes, gela- 
tine, table jellies, fruit 
gums, tinned baby foods, 
fortified baby cereals 
(bone flour) 

Wheat Flour, bread, cakes, 
biscuits, tinned and 
packeted soups, meat 
loaf, sausage, breakfast 
cereals 

Fish 

Eggs 

Lentils 

Tomatoes 

Bananas 

Oranges 

Chocolate Cocoa 


AUernative foods 
Goats’ milk, ‘Velactin*, 
margarine, Norwegian 
whey cheese, goat-milk 
cheese 

Mutton, poultry, game, 
venison, horse, yeast 
extract 


Cornflour, riceflour, 
oatmeal, rye crispbread, 
oatcake, cornflakes, rice 
crispies, potatoes, root 
vegetables 


Peas, beans, bean curd 
Most other fresh fruit 


W.B. Ointments prescribed for the Ueatment of 

mny contain derivatives of beef or cows imlk. Exclude the possibibty 

before using them, or use olive oil instead. .... .. 

Anti-hlstanune, adrenalin and steroid injections are use- 
ful to control an emergeney. but to food-allergy patients they are 
Ukely to do more harm than good, if used over long penods. A 
patient receiving them will benefit litUe from goats milk, and the 
reputation of goats’ milk tvUI benefit not at all from the association. 
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Chapter 4 

THE PROSPECTS FOR GOAT FARMING 


i he recent scientific work on the prevalence and danger of cows’ 
milk allergy was first reported in the medical press in 1960, and 
achieved mention inaMinistry of Health Report only in 1965. There 
has, so far, been neither time nor inclination to put the new knowledge 
to use. But, in the absence of an adequate alternative to cows’ milk, 
doctors can use the new knowledge only to underline a pious advo- 
cacy of breast feeding and to foretell the tragedies they cannot pre- 
vent. The need for an alternative to normal cows’ milk will be 
generally admitted before long, but we will not find the Ministry of 
Health prescribing goats’ milk until it is readily obtainable in the 
necessary quality and quantity. 

The potential market for an ‘alternative’ milk in Britain is sub- 
stantial— about li million gallons per annum for infant feeding and 
up to 50 miUion gallons for adult treatment. Competitors are already 
on the field, warming up. There is a synthetic milk substitute based 
on vegetable protein, and a preparation of cows’ milk from which 
most of the lacto-albumen (the main allergen) has been removed. 
Though neither is as safe, pleasant and generally effective as goats’ 
milk, they already have a bigger share of the small alternative milk 
exists, because they are advertised in medical publications 
and reliable as to quality and availability. Both need further proving 
or modification before they can fully satisfy the requirements of an 
alternative mlk’ ; but they will certainly receive the financial support 
their potential deserves. Unless a reliable supply of dried goats’ milk 
IS marketed and advertised with comparable expertise within the next 
two or three years, goats’ milk will be out of the running, and we 
shall be saddled with a second-best alternative milk. 

Putting dn^ goats milk on the market is a straightforward busi- 
ness proposition which should prove attractive to any of the big 
baby.food companies who stand to lose some of their normal cows’ 
milk market, anyway. Dried goats’ milk has been launched on the 
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baby-food market before, under less auspicious circumstances, l^c 
project sank, not because demand was insufficient, but because the 
goats’ milk producers failed to maintmn adequate supplies. So long 
as the goat is seen as a maverick, the people who breed goats tend to 
be mavericks too; so do the people who write about them. It is hig 
time that the goat was made an honest dairy beast, attended y 
stockmen, owned by farmers (or baby-food companies) and written 
about by B.Sc., Ph.D. authors, like all other respectable farm stock. 
Too many lives depend upon goats* milk for us to entrust its pro- 
duction to mavericks. , . 

Dried milk is the necessary basis for a hold on the infant-feeding 
market, where any product which is going to fill the need for an 
‘alternative’ milk must earn its respectability and its reputation as a 
trouble-shooter. In the treatment of digestive and allergic sjmptoms 
in older children and adults there arc so many dietary factors involve 
that it is difficult to assess the value of the milk used^ very con 
clusively. Although dried milk is a clinical product, which no one 
over the age of twelve months consumes with much pleasure, a • 
though fresh milk is preferable for older children and adults ; althou^ 
goats’ milk is the only conceivable fresh alternative to cows mil , 
goats’ milk will be recommended by doctors for treatment of digestive 
and allergic complaints in the hi^cr age groups only if t ey ave 
proved its efficacy in the baby’s bottle. The baby-food market is tne 
key to the very much larger market for an alternative fresh imlk. 

Dried-milk production is best organized on large, specia im , 
farms, owned by or under contract to, the marketing company, ine 
seasonal nature of goats’ milk production is 
this situation, since the drying capadly not used for goa s mi 
be used temporarily for cows’ milk. 

In supplying the medical need for fresh goats mi ^ 

that the eustomen. who need the 

more than 6 per cent of the population, are widely 

theeommunity,hardtocontact.dinicuUtocovermadequa^^^^^^ 

with a milk-round of manageable extent. To ^ 

of goats’ milk must be completely reliable ; breakdown in delivery can 
endanger the customer’s health. These problems are '“.ly over- 
come in a densely populated area, where the idral solution lies m the 

hands orasma^P^er^nnmg^^^^^^^^^^^ 

c^a« w"?h"the alhrgy clinics of local hospitals and »■" <'i><f ‘’“'e 
the milk through a local retail dairy company, who will treat the 
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goats’ milk like any other premium milk, delivering to most of the 
customers and reUuning a refrigerated buffer stock at their mmn 
shops and depots for customers who cannot be covered by the 
delivery round. , 

It is better that this market be supplied by a goats’ milk speaalist, 
because it calls for someone who is committed to fulfilling the re- 
sponsibilities involved. The temptation to take on, in summer, more 
customers than can be supplied in the winter, has to be resisted, the 
allergy clinics and G.P.s prescribing goats' milk have to be kept in 
touch with the supply position. There must be a working arrangement 
with the Medical Officer of Health and the Health and Welfare 
Committee of the local authority, to agree prices, to arrange quality 
control, to ensure that goats* milk customers benefit from the Welfare 
Food Scheme like other citizens, and receive spemal assistance to pay 
for the more expensive milk if necessary. 

In the early stages it may be necessary to carry out much publicity 
work. The prewous chapter summarizes the facts about goats* milk 
in a way that medical men can check or accept. The difficulty is to get 
them to look at the facts at all. Among the general public there is 
always a small minority allergic to cows’ milk, but there is also an 
overwhelming majority, which includes most of the potential goats 
milk customers, who are allergic to any sort of serious sdentific 
argument Products are not sold by their merits but by their ‘images’. 
Creating an ‘image’ for goats’ milk requires a certain amount of 
fanaticism or cynicism, preferably a little of both. Much good has 
been done to those who need goats’ milk and to those who produce 
it by enthusiasts making quite outrageously exaggerated statements 
about the value of goats' milk in letters to the press and on every 
available social occasion. Arouse interest curiosity, even indignation, 
and the battle is won. We have the facts and we have goats’ milk and 
can rely on both to make a good impression. Calm a conscience 
queasy about such advertising with the thought that we are selling a 
highly beneficial food in competition with purveyors of alcoholism, 
drug addiction and lung cancer. 

The customers of of Health Food Shops, and of the Health Food 
Counters of big stores, are usually the first fish to be hooked by 
lurid advertisement of goats* milk. Though most of the regular 
goats’ milk customers will eventually be those with real medical 
need, the Health Food eotburiasts are a providential receptacle 
for the summer milk surplus of the goat dairying specialist. Regular 
customers must have an all-year-round supply; goats* milk pro- 
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duction being inevitably much lower in winter, there ^ 

surplus in summer. To a small extent this may be used to ui up a 
store of deep-frozen milk for wnter use, but most of it can e so 
to the Health Food Shops in the form of genuine, live, goats milk 
yoghourt, which is prepared by an exact, but not at all labonous or 
expensive, process. You cannot sell this really delicious 

throughthemultipledaiiieSjbecauseit would make a mockery o t e 

often insipid product which they make themselves and sell as yog 
hourt’. 

In less densely populated areas it becomes increasingly difficult to 
find enough goats* milk customers within reach of a daily i°i|^ roOT 
to provide the dairy goat specialist with a reasonable living. Co- 
operation with medical authorities, and delivery through the retail 
dairy network, are harder to arrange. Publicity and advertising de- 
loand the expenditure of more effort and receive a smaller response. 
Somewhere along the road from the city to the mountains the need 
for fresh goats’ milk must be met by part-timers — either by domestic 
goat-keepers selling a constant surplus, or by a goat-dairying sideline 
on a mixed farm. 

The producer-retailer of cows* milk is ideally situated to ^ 
goat-dairying sideUne; he already has the dairy equipment and the 
weans of delivery and publicity available. A regular proportion of 
kis cows’ nulk customers will be suffering from indigestion, insomnia. 
Unhappy bottle-fed babies, or other such distress that goats^ milk can 
allay. They will accept his advice to buy goats* milk; they will be glad 
lo pay a little extra for the relief it brings; the farmer will be glad not 
to have to pay a levy to the Milk Marketing Board on his goats’ milk 
sales. 

Many producer retailers do a line in cream. Goats’ cream offers 
pleasant surprises to producer and consumer. Being richer in butter- 
fat, on the average, a gallon of goats’ milk yields more cream ; goats’ 
^cam being of lower specific gravity, a given weight takes up more 
space; a gallon of goats’ milk yields cream to fill 20 per cent more 
cream cartons than a gallon of cows* milk. The housewife will find 
t at the goats* cream whips to greater bulk, ‘goes further’, and does 
^o^ivc grandpa indigestion. 

The problem of the summer surplus of goats’ milk on a mixed 
disappears profitably down the throats of piglets, calves and 
® tening chickens, releasing more cows* milk for sale. Calves, 
^pccially Jerseys and Guem^sys, do better on goats’ milk than on 
c wilk of their mothers; th^ tend to scour less frequently. One 
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prominent goat-breeder used to rear the most promising heifer calves 
for a leading breeder and exhibitor of pedigree Red Polls. 

The cow and goat dairy farmer must resist the temptation to mix 
the milks. A trace of cows’ milk in a goats’ milk diet can wreck havoc 
on an allergic patient. The addition of goats* milk to a bottle of cows 
milk diminishes the depth of the cream line on which milk quality is 
commonly judged. The fat of goats* milk is so finely divided that it 
takes several days to rise and form a cream line. 

Much of the goats’ milk available in the countryside must come 
from the regular surplus of domestic goat-keepers, and the show 
flocks of goat-fanders. The economic pros and cons are not the 
dedsive factor in domestic goat-keeping. It is more a matter of social 
values, of the accepted ‘way of life*. Goat-keeping is often a symbol 
of a deeply felt minority faith. Between those who work overtime in 
an uncongenial occupation to buy labour-saving domestic gadgctry 
and manufactured pleasures, and those who cut the cost of living by 
the (to them) congenial labour of goat-keeping, gardening, and doing- 
it-yourself, there is fixed a great gulf. From whichever side you view 
it, Hell is on the other. Those on the goat-keepers’ side are an 
increasing minority. 

In the rural areas it is often impossible for the doctor to prescribe 
goats’ milk without prescribing domestic goat-keeping to produce it. 
As household providers goats can perform their function under an 
extremely wide range of conditions — the world milk record was 
broken by a goat fed largely on greengrocer’s waste in a Bermondsey 
back street in the middle of the ’V* Bomb Blitz. The retail dairy’s 
costs and profits are increasing very much more rapidly than those of 
the milk producer, so that the economic advantages of home pro- 
duction are steadily improving. Compukory pasteurization has de- 
pressed the palatability of available cows’ millc, so home-produced 
goats’ nulk not only saves 4^d. per pint but tastes better too. If that 
is what the doctor orders . . . who can say no? 

At times it may happen that the cost of goats’ milk production is 
not a very serious consideration; when dairy produce is scarce or 
money plentiful the special qualities of goats’ milk can always secure 
a market for a regular and clean supply, with little regard to price. 
But the market for agricultural produce sees bad times as well as 
good. If goat dairying is to enjoy any useful degree of stability, and 
any resistance to adverse econonuc conditions, it must be founded 
on a supply of cheap fodder. 

Probably the ideal site for goat farming is a block of cut-over 
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woodland within marketing range of a fair-sized town. The second 
growth should be at least two years old and preferably m that stap 
when thistles, nettles and docks are hurtling weed seeds into the 
surrounding fields from behind a barricade of brambles and sajv 
lings. Stocked at the rate of one goat to the acre such ground will 
sustain yields of 6 to 10 pints a head from leaf-bud to leaf-fall, and 
winter yields of 2 to 3 pints a head with little or no supplementary 
feeding of bulk foods. During the winter the goats will be living 
mainly on tree bark and brushwood; if the stocking is any heavier 
than one goat to the acre the cumulative deterioration of the woody 
growth will ruin the goat grazing in about ten years. But if the goats 
are hand-fed with roughages during the winter the summer stocking 
capacity can easily be raised to two or three goats per acre, depending 
on the size of the goats. ^ 

The nature of the sapling growth is also important. Elm, as , 
hazel, willow, hawthorn and sycamore are the best for summer graz- 
ing; elm, willow, ash, holly and ivy are the most valuable in winter, 
oak is of limited value; so is alder and birch; beech is virtually use- 
less. Of the shrubs, briars are most valuable in summer, brambles in 
early spring and winter, gorse and broom in late winter and spring, 
heather is first-rate feeding from autumn to mid-winter, and blae- 
berry (whortleberry) during spring and summer. 

Mature woodland also makes good goat grazing, if of suitable t^e. 
Softwoods are valueless, but a stocking of one goat to three or four 
acres is suitable for mixed hardwoods; though goats will put paid to 
natural regeneration they will not do substantial damage to mature 
trees. Once the leaves have fallen and started to rot mature woodland 
will not feed goats through the winter unless it has some of the winter 
feeding shrubs mentioned above. 

In view of the afforestation programme it is perhaps narrow- 
minded to look at cut-over woodland simply as a source of goat 
milk. Foresters would rather regard it as future planting ground 
but as such they cannot but view it over the top of a more or less 
insurmountable obstacle. The capital and labour required to kill the 
second growth is great, and the supply of both is scarce. Goats will 
kill it by barking the saplings in the winter and fire vsill clear what 
they kill. One-hundred-aerc blocks will support an economic goat 
dairy unit for a man and a half; over larger blocks s>’stcmatic 
destruction would be more diflicuU to organize, and the control of 
the goats might cause trouble. Fencing olT an extensive area ofcul- 
o\-cr woodland Into 100-acrc blocks might pros-c expensive, and the 
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goats would 
schemes mor< 

As a sore ii 
with that of 

wood. But occasionally he passes a comparable menace m worwu- 
out clay pits and open-cast iron mines. Here, too, the goat ran con- 
trol, suppress and convert to milk the troubles of the general farmer. 
Moreover, the amount of fencing required on such sites is relatively 
small; though able to negotiate anything which is not quite 
and vertical the goat is retained by a sheer rise of only 5 feet, and by 
a sheer drop of 10 to 15 feet. The London Brick Company probably 
owns as much potentially profitable goat grazing as any landowner 
in Britain. 

In coastal and hill districts many a farm has a considerable ^ste 
acreage occupied with cliffs and rocks and a vegetation consisting 
mmnly of brambles and briars and a certain amount of dangerous y 
situated grass. This is useful goat grazing, however inhospitable the 
rock may appear, but it will not support so many goats as heavy 
Under domestic or commercial farming conditions, goats will do 
exceedingly well fed on horticultural wastes. Not only will they con- 
sume and cash the very wide variety of garden wastes, from fr^ 
tree and shrub prunings to docks and nettles, but will provide a good 
supply of manure of a kind highly suitable for gardening purposes, 
being hght to handle, warm and quick acting and almost entirely free 
of weed seeds even without being composted ; goat dung made dunng 
the summer has a higher nitrogen content than horse dung, cow dung 
or sheep dung; weight for weight, it has more than three times the 
value of FYM. As an adjunct to horticulture, yarded goats ran often 
be fitted Into the eidsting organization of the holding with a positive 
saving of labour and materials. Whether the milk is marketed at a 
good price for human consumption or used for stock rearing on the 
holding is not then of prime consequence. 

The stock returns for horticultural holdings frequently include a 
few pigs. For piglet feeding the high digestibility of the fat and pro- 
tein of goals’ milk and its superiority in mineral and vitamin content 
0 ve it the same kind of advanta^ over cows’ milk that it has in 
i nf a n t feeding. Pigs and goats always make a happy combination 
which avoids marketing difficulties for goat dairy produce if required, 
but can also accompany a sideline in goats’ cream, which can be sold 
to compete in price with cows’ cream. 

It is an attractive thought to employ the goat, who can utilize the 
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rougher fodders with such unique economy, to make mdk of moor- 
land and hiU pastures. But the notion is only occasionally practicable. 
Apart from the difficulties of marketing goat dairy produce from 
remote areas, the herbage of hill grazings and moorland is often un- 
suitable for goats. Where the soil coverage of the hiU is predominantly 
free-draining peat, and the vegetation consists mainly of heather and 
Other ericaceous plants such as blaeberry (whortleberry), i wi 
sustain moderate yields of 4 to 6 pints per head, and goo ea . 
Heather is good winter feed, is rich in lime and has a respectable 
content of protein; but it must be burnt regularly to keep it pro uc 
live. Blaeberry is first-rate summer feeding for the goat, being mineral 
rich with a good protein content, but it does not flourish among 
heather which is regularly burnt. Hill pastures including su s an la 
acreages of blaeberry as weU as well-burnt heather are relatively rare, 
and are the only ones really suitable for commercial goat airying 
and then only if they are within reach of a market. ^ 

The hill grasses such as white bent and molinia are imnerally 
deficient; the goat has small appetite for them and is liable to mineral 
deficiency diseases on such a diet; moreover, these grasses ^pw 
mainly on sodden ground, which goats instinctively dishke, and which 
harbours a wealth of parasitic worm larvae peculiarly dangerous to 
the goat. 

Nevertheless, as an adjunct to a hill sheep farm a few goats will 
usually pay their way. The hard-earned hay from marginal meadows 
pays poor dividends if fed to a bouse cow which is dry for two or 
three months of the year. The same hay will sustain two or three 
goats with an all-year-round yield of greater volume. On a hdl sheep 
farm a few goats can usually find a sufficient vanety of shrubs, trees 
and weeds to sustain their summer yields, without destroying what 

shelter facilities the limited woodland provides. 

Goats- milk is very much better digested by the lamb than cows 
milk; it can be fed undiluted and fresh from the earliest stages. Fed 
to blackface ram lambs goats* milk ensures the production of classic 
horn growth; cows' milk produces too close and light a growth, 
while the milk of a well-fed ewe of good milking capacity produces a 
growth which is too wide and heavy for fashionable taste. 

Goats will oflen prove useful in keeping sheep out of dangerous 
clilTs in the early spring, by clearing the rock ledges of green tempta- 
tion before any other beast can get near them. On very high and ex- 
tensive cliffs the cure will not be complete as the sheep are inclined 
to follow the goat tracks down the cliff, and cannot follow them up 
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again. But provided the cliffs are sufficiently restricted in «'™t ^.“d 
vegetation to enable a reasonable number of goats to control tne 
growth on them in early spring, the cure is completely effective. 

Goats are also extremely useful to the sheep farmer senous y 
troubled with brambles. If tethered, preferably on a runmng tether 
during early summer, goats will graze the brambles to extinction. 
The job is not suitable for a well-bred dairy goat, who will 
half-starved in the process; but a rough scrub goat will do the job 
effectively with little discomfort to herself. Goats of a milber type 
can still play a substantial role in bramble clearance, as they wi 
happily graze to destruction any brambles on their range which have 
been scythed in the previous wntcr; they will not tackle an untende 
bramble thicket on their own, though they may stop it spreading. 

Any lull farmer who has expended time and energy on bracken 
clearance will be familiar with the distressing phenomenon that a 
heavy growth of brackens, once controlled, is usually succeeded by a 
fine crop of nettles and thistles and docks, which not only limit the 
grazing value but tear the wool of the sheep. This is a nuisance which 
will not survive a year of goat grazing, but tends to get worse under 
sheep and cattle grazing. 

The hill farmer does not usually look for a dairy round as a source 
of income; but the house cow has often helped the economy of the 
holding by producing a surplus which is taken up by neighbours 
whose cow is dry, and by summer visitors. With the price emphasis 
and subsidy on beef cattle, this surplus is rapidly becoming a distant 
memory in lull districts. Dmry vans and milk chums are traveUing 
hundreds of miles each day from arable districts into the hill country; 
the milk they carry is normally ‘on its last legs’ by the time it reaches 
its destination in July; summer visitors do not take well to drinking 
sour milk in the country. A small goat dairy herd will find ready 
business in the neighbourhood of many a remote hoUday village, and 
will pay its way on the hill farm which specializes in summer visitors. 
People will form an illogically rosy memory of the beauties of the 
holiday resort where they were relieved of the minor digestive dis- 
tresses that goats’ milk so effidently allays. 

Goats have occupied a minute comer in general agricultural prac- 
tice for many years. It is worth recording that they are still entitled 
to it. Science has not yet put paid to the unlikely belief that a goat 
run with a herd of cows will prevent or reduce the incidence of abor- 
tion. Sympathy is certainly due to the veterinary surgeon who com- 
plains that it is bad enough dealing with a byre full of aborting cows, 
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B Goals of the Hanchurch herd in their exercise yards, m which they spend their 
'vholc life An unbroken record of good health and high yields recommends this 
novel solution to the problem of goat control and management. The substantial 
construetion with prc<asl concrete posts and wooden rails, is a measure of the 
confidence felt in these methods by Mrs. Oldacre, Staffs., who pioneered them. 

It replaced a flimsier structure after a nine-year trial period 



9. AR 3 Bashlcy Penn BTR 437 after twelve >cars in the yards in which she 
produced over 22,000 lb. of milk 



iO. Inside the Malpas Goat House where the modem dairy goat has acquired 
^e^ of her valinble qualities, one is impressed with the orderliness and careful 
detau that lie behind the successes bred there A wminercial dairy farmer would 
fewer shelves on which coliform bacteria could accumulate in dung dust 
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without having the smell of billy goat to add insult to injury. Goats 
have no effect on contagious abortion of cattle. But the presence of a 
few goats vdth the herd is the best protection available to many 
farmers against the danger of the cows aborting as a result of ergot 
poisoning. 

Ergot is a fungus which grows on the flower and seed heads of 
cereals and some grasses, especially ryegrass. Perhaps because the 
flower and seed heads are richer in minerals than the rest of the 
plant, perhaps because they are less liable to harbour parasitic worm 
larvae, a goat grazing grass shows a marked preference for this por- 
tion of the plant. In a field of flowering ryegrass they will eat nothing 
but the flower heads, ergot-stricken or not. Goats do suffer from 
ergot poisoning if they eat sufiQcient; but cows abort on a small 
dosage of the poison and the goat’s grazing habits give substantial 
protection to the cows at slight risk to the goat. Billy goats are 
preferred for the purpose for obvious reasons. 

Goats have a comparable comer in the stable; but here sex is 
immaterial and the purpose is different. There is an immense amount 
of empirical evidence, but no scientific explanation, for the belief that 
the presence of goats in a stable prevents the disease known as 
’staggers’. Such a notion is as scientific as any until it has been 
scientifically disproved; whether it is acceptable to the scientific 
horseman or not, the goat earns its place in bis stable as an insurance 
against fire damage. 

Horses naturally rely on the speed of flight to escape from enemies 
and perils; the goat’s safety lies in strategic retreat to inaccessibility. 
Panic, which lends wings to the horse’s flight, is foreign to the cal- 
culated retreat of the goat. On several occasions during the war the 
truth of the old tradition was demonstrated afresh. The goat’s calm- 
ness in the presence of fire and high explosive enabled it to lead 
horses, otherwise unmanageably panic-stricken, to safety. 

Goals are used extensively in Austria, Italy and Spain to consume 
the organic wastes of several industries—including the important 
olive oil and tomato-canning concerns. These countries are not so 
burdened with legislation affecting the disposal of wastes and the 
subsidiary goat enterprises arc run at a profit. In this country it might 
well prove more economic to feed wastes to goals at a considerable 
loss, rather than to dry and bum them in compliance with regulations. 
Edible wastes of low fibre content already have a capacious dumping 
ground in the national pig trough. It is the high fibre wastes of the 
canning industry and the fruit syrup factories which appear to provide 
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the most suitable goat food. To the enterprising management advice 
from the agricultural advisory sernce and the British Goat Sodety is 
free; ‘goat girls’ are available and they cost less than engineers. But 
in the trial stage it would be unwise to trust too implicitly to con- 
tinental experience— the type of goat used on the Continent for this 
purpose is, for the most part, the small goat of Capra prisca ancestiy 
which seems to be able to thrive on a more concentrated ration than 
our Capra aegagrus derivatives. On the Continent labour costs arc of 
less account and a system of iodividu^ stall feeding is adopted ; here 
a yarding system, as described in Chapter 5, would appear more 
economic in labour and is certmnly healthier for the goat. 
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Chapter 5 

THE CONTROL OF GOATS 


JVluch popular prejudice against goats and many real problems of 
goat fanning arise out of the special difficulty involved in keeping 
goats under control. In cultivated areas the goat’s contempt for the 
normal stock fences and their destructiveness to trees, gardens and 
crops is notorious; on waste land — mountain, heath and cliff — the 
tendency of the goat to return to the wild (turn feral) is a significant 
nuisance. Even when narrowly confined to a yard or loose box, the 
goat contrives to trespass on the privacy and liberty of her owner by 
refusing to thrive or be silent out of her owner’s company. For all 
these sins the penalty and solution may be found in the collar and 
tethering chain— the most laborious method of controlling farm 
stock, and one to which the goat is naturally ill adj'usted. 

It must be admitted that the goat is inherently less easy to control 
than other members of the farmyard community; yet the nature of 
the goat is disciplined, co-operative and intelligent; most of the 
difficulty in controlling her arises out of the fact that the goat’s 
psychology, her requirements in the way of food and shelter, and the 
specifications for the fence that will control her, are so very different 
from those of other farm stock. 

Psychologically, the goat has some particularly striking peculiari- 
ties. It is almost impossible to drive goats ; they do not share with the 
other grazing beasts the convenient habit of packing and turning 
their tail to the approach of danger, dogs and omnipotent man; nor 
do they share with cattle and horses the instinct to put as much 
distance as time will permit between themselves and an obj'ect of 
suspicion. Goats scatter and face the enemy that comes suddenly 
upon them, committing their safety, not to speed and distance, but 
to superior agility and manoeuvre. The pursuit of a frightened cow or 
horse follows a bcc-Iinc, which can be directed by outflanking; the 
pursuit of a goat follows the course that the ragged rascal ran — round 
and round the rugged rock. 
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II is certainly possible to perfonn the illusion of driving a flock of 
coats, but only when there is a personal and private amngement 
between the goatherd and the flock. In reality the flock is 
from behind, as the king billy of the wild flock may often lead; if the 
goatherd who is ‘driving’ the flock turns about and goes home, so 

does the flock. , 

The unfortunate Mary was able to call the cattle home across m 
sands of Dee, so long as her caU meant relief to the cow with a 
distended udder or food to the cow with an empty belly- To cows with 
full bellies and empty udders Mary calls in vain, and has to send the 
dog to fetch them. But a goatherd can call his flock of hungry goats 
away from their fora^ng, and they will follow him, complaining but 
obeient, to be shut up in a cold yard for the night. 

Yet should Mary let her cattle roam the sands of Dee with their 
suckled calves from year’s end to year’s end, and never set eye on 
them, she and the dog can still drive them home when required with 
little more trouble than usual. Let goals roam unattended and un- 
restricted with their suckling kids for a few weeks, and, if you sw 
them again, they will be wild creatures; there is a slim chance that tf 
you follow the flock slowly and call to them in familiar tones they 
may esentually respond; but as for using a dog on them, you are as 
well advised to send turn after the red deer. 

The psycholopcal relationship between man and his domesticated 
animals, horses, cows, sheep, dogs, and poultry, is specialized. The 
behaviour of these animals towards man is difl’erent from their be- 
ha%iour towards any other creature and different from the behaviour 
towards man of their wild counterparts in captivity. The relationship 
is the product of centuries of selective breeding and may be said to 
constitute their domestication. In this sense goats are not domesti- 
cated. At times they treat man as they treat members of their own 
spedes, at other times they treat man as their wild ancestors do in a 
natural slate. There is no qualitative difference between the behaviour 
towards man of wild goats captured young and that of so-called 
domesticated goats. 

Anyone who has the care of goats soon grows to realize that the 
relationship between the goatherd and his flock is a great deal more 
personal, more intimate and more delicate than is usual in the farm- 
yard. It is in fact similar to the relationship with a gregarious animal 
that has been tamed from the wild. But those who tame and control 
wild animals usually have an advantage that goatherds often lack — a 
good knowledge of the social behaviour of the animal they are tam- 
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ing. It is a great deal easier to control goats if you understand some- 
thing of the social structure and routine of the wild flock on which 
the behaviour of domesticated goats is based. 

The wild goat flock consists of up to thirty or forty goats of all 
ages and both sexes. In structure it is an easy-going patriarchy. The 
king billy of the flock rules by right of strength and courage; he 
maintains discipline, keeps the peace and coherence of the flock and 
is its constant guardian. He leads the single file in peaceful move- 
ment, but shares the practical leadership of the foraging expedition 
with an old she-goat, the flock queen, who will normally outlast a 
succession of kings. Billies are expendable; their great size, ever- 
growing horn and hair and extravagant sexual habits throw a con- 
stant strain on them; their fearless readiness in defence of the flock 
secures for them an early and heroic end when available. Yet the 
billy is utterly egocentric; the flock is for him an extension of his 
own person; his care for the flock is but arrogance, and the flock but 
render him his due. They accord obedience while he is present; but 
they do not lament his absence. It is the old she-goat, the flock queen, 
who is the mainspring of the life of the flock. 

When she stops to feed, the flock feeds, when she raises her head 
from browsing and stares at the billy, the king moves on to the next 
foraging site. In the face of danger she leads the flock to safety while 
the billy brings up the rear and holds the enemy at bay. She sounds 
the alarm if any member of the flock is missing, and will not be 
content until he is found. When she is absent the flock is in turmoil. 
If the flock grows too large for its range it is an old she-goat that 
leads the breakaway party, with a young billy as guardian, to form 
a new flock. 

The flock is coherent throughout the greater part of the year. 
Most of the kids are born within the space of a few days and at this 
time the goats in kid break away from the flock for about a week, the 
king billy keeping the remnant together till the flock re-forms. For 
some weeks thereafter the flock queen is too much occupied with 
maternal duties to take much part in flock leadership, which rests 
almost entirely on the shoulders of the billy; at this season, when his 
protection is most needed, he enjoys more power than at any other. 

About a month before the onset of the breeding season the king 
billy is much occupied in chastising his sons and grandsons, the 
mothers cease to call their kids and the flock travels long distances 
on to poorer grazings in a very straggly formation. Only at nightfall 
docs the flock re-form during this period; it re-forms where its 
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wanderings find it, and does not return to its citadel for the night as 
it does at other seasons. This late summer wandering serves to wean 
the kids and alter the flock’s diet from the soft milk-producing forage 
of summer to the hard heat-produdng forage of winter. 

When man enters the social circle of the goat flock he (or she) 
assumes the rank of kid, flock queen or king billy, according to 
circumstance. As kid, man can milk the flock peaceably; as king 
billy or flock queen, man can lead the flock. If the goatherd has 
nothing to do but milk and lead his flock he will have no more 
difficulty in controlling his goats than the little boys, of seven to 
twelve years of age, who keep their flocks from trespassing in the 
surrounding fenceless fields all the way from Lisbon to Pekin. There 
is no great difficulty in getting into the social circle of the goat s 
confidence; the difficulty arises in getting in and out at your con- 
venience and still exercising control. 

Many goat-keepers start with the indiscretion of weaning their 
kids on to a feeding-bottle at birth and keeping them separate from 
their emotional mothers until the fount of maternal milk and affec- 
tion has dried up. The mothers so treated expend part of their ener- 
gies properly devoted to making milk. In calling for their human kid- 
substitute, and devise whatever means and mischief their ingenuity 
can contrive to bring their kid-substitute hurtling out of the house to 
chase and handle them. It is more peaceful and profitable to allow 
Idds that are to be kept to suckle their mother for the first four or 
five days, then wean the kids on to the bottle, but leave them in small 
kid-boxes, beside their mother in the goat-shed, where they can be 
seen and smelt and heard, but not suckled, for a further ten days. 
Thereafter they can run with their mother without fear of their suck- 
ing her. Kids make good progress if allowed to suck their mothers on 
range. Contrary to popular opinion kids so reared are more manage- 
able when adult than kids reared away from the mother; emotional 
deprivation in youth docs not make for emotional stability in adult 
life in man or beast; the goat has a deeper fund of patience, time and 
topical knowledge with which to educate and discipline her own kid, 
than any human mother-substitute. 

The policy of allowng the natural social organization of the goat 
flock scope to develop is, in general, a sound one. The flock of inten- 
sively kept goats devotes itself more wholly and happily to milk pro- 
duction if it is allowed a modicum of communal life; yarding goats 
is preferable to stall-feeding for this reason among others. (Always 
assuming that the yarded goats are all dehorned or hornless.) Unless 
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the goats have opportunity to give a practical demonstration of their 
strength, agility and character to one another, they lack the data on 
which to appoint a flock queen. If there is no flock queen in the 
flock her human attendant becomes for each member of the flock an 
indispensable companion in whose absence she feels insecure and ill- 
content. As goats are highly intelligent they soon learn that the more 
noisy, destructive, wasteful and faddy with their food they are, the 
longer they enjoy the desired company. 

To keep one goat alone, unless you are prepared to spend most of 
your life with her, is not only troublesome but extremely cruel. 

If the goat is permitted to love its own kid and the flock to embody 
their sense of security in one of their own number, it becomes possible 
for the goatherd to enter and withdraw from the flock without dis- 
turbing the even tenor of its way. The goatherd then fills the role of 
kid only briefly at milking times, and for the most part occupies the 
position of king billy in the social structure of the flock. 

Even so, withdrawal from the flock is not always easy. It is easy 
for the goatherd to leave the goat-shed or field and shut the door or 
gate; provided he leaves kids and a flock queen behind him, he does 
not leave a bleating vacuum. It is less easy for the goatherd to lead 
the flock out on range and to leave them there. 

The king billy leads his flock in peaceful movement, with the 
flock queen close behind or beside him. Both know the rounds of 
their range in detail; according to wind and weather and season they 
follow a predestined course. King billy stops at an ash thicket; the 
flock queen starts stripping the young leaves; the rest of the flock 
follow suit; though other palatable forage be close at hand, ash 
leaves is the table d’hote for all. King billy reaches highest and eats 
ravenously; flock queen bends down the branches for the smaller 
fry, but doesn’t forget her own needs. After about ten minutes the 
flock queen stops eating, approaches king billy, who is still stuffing 
himself, stares at him pointedly and, if necessary, makes a small 
remark. King billy stops eating and moves on. The rest of the flock 
who have scattered through the thicket, hurry to re-form the single 
file and follow. Next stop is for a patch of scrub oak (to balance 
laxative ash) where the same procedure is repeated. After perhaps a 
dozen stops and starts the flock settles for the day on a suitable area 
of mixed browsing and there each one eats to repletion, lies down to 
cud and eats again. Towards evening king billy leads the flock back 
to their ‘citadel’ or goat-shed by stages. Occasionally the flock queen 
or another senior member of the flock may stop for a moment to 
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satisfy some personal requirement— say conifer bark—king billy 
wmting politely or holding on his way according to the importance 
of the goat who has stopped, but the rest of the flock do not 
The goatherd who knows his flock and range can lead on the first 
stage or two of their wanderings and as soon as they are nl j busy at a 
popular stop he can quietly slip away. The flock queen will call him 
when she is ready to move on, but if he has disappeared she will take 
the lead herself. This tactic works well in broken wooded country; 
but in open country the delinquent leader is caught in the act of 
escape and the whole flock comes scampering after him. 

Under such conditions the goatherd must use plain language to 
tell his flock when he has ceased to be their king billy. Mere rudeness 
won’t suffice; king billy’s manners are not of the best; a push and a 
grunt and a show of displeasure convey his warning to the flock to 
obey and follow him more closely. But king billy doesn t throw 
sticks or stones; the performance of such an act is a special charac- 
teristic of man and monkey which is peculiarly repulsive to all other 
species. So long as it is carried out calmly and ceremonially, so as 
not to be mistaken for mere rudeness, the flock will turn their backs 
on the goatherd, will go their way and leave him to go his. The 
popular use of effeminate males has produced flocks of half-witted 
goals wluch may be incapable of finding amongst themselves a flock 
queen of sufficient independence of character to accept even so broad 
a lunt as the thrown stick. If such a flock refuses to be content with- 
out a king billy to lead them, the only cure is to give them a real one. 

But the introduction of a male goat into the flock on range brings 
into close perspective a problem that is inherent in the relationship 
between the flock and the goatherd. Because the only way of con- 
trolling the flock is to be accepted as a member of it, the goatherd’s 
position is always open to the same challenge as that which faces the 
flock queen and the king billy. Occasionally the flock queen may 
challenge his right to lead; an adult male with the flock on free range 
will always make the attempt at least once. Honeyed words and 
bribery are wasted on a rebellious goat. A good sound trouncing is 
needed; not just an angry slap, but a stand-up fight and a walloping 
thorough defeat. 

As a prefect at school I was told to inquire into the circumstances 
whereby a certain small boy, of peculiarly retiring character, came to 
get his Sunday-best suit covered with long white hairs and peculiar 
odour each Sabbath day. I followed the small boy when he took the 
liberty of a Sunday afternoon vralk by himself. He led me several 
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miles across country to a small paddock in which there was tethered 
a very large white billy goat with awesome horns and ferocious 
habits. The billy must have weighed twice as much as the small boy 
who approached him purposefully. Having taunted the billy to the 
end of his tether the boy grabbed him simultaneously by one ear and 
the tail, drew the two extremities together, forcing the billy to stagger 
round in a circle, downed him, rubbed his nose in the dirt, and then 
let him go. Then he did it all again. Satisfied, he returned to school 
and his retiring habits. 

For the treatment of repression in small boys better techniques 
may have been developed — but in seventeen years of goat husbandry 
I have been unable to discover a technique for the treatment of rebel- 
lious goats which is as effective, nor one which calls for less strength 
in the operator, nor one which is less painful for the goat. The need 
for some such treatment is widely acknowledged; for lack of a 
humane and practical one resource is had to hunting crops and other 
inhumane and impractical measures. 

Not that the male goat is normally obstreperous— on the contrary, 
a vicious billy is a rarity and his ill nature due either to being tethered 
and teased by small boys and small dogs, or to being closely confined 
and handled with fear and distaste by attendants unable to control 
him. 

In the wild flock the king billy is one of the most tolerant patriarchs 
of the animal world; he puts up with immature and adult males, 
personally instructs the youngsters in good manners and flock 
defence and only hunts them off during the height of the breeding 
season — and then with more formality than effect. Young males 
happily accept the lead of the king billy and are equally prepared to 
accept the goatherd as his substitute. But an adult male, though 
normally amenable, wll if run with a flock on free range, challenge 
the goatherd’s lead at two seasons of the year. 

During the period which follows the birth of the kids, when the 
flock queen is occupied with maternal responsibilities and the billy’s 
defensive potentialities enhance his importance in the eyes of the 
flock, an assertive male will often try to take control out of the goat- 
herd’s hands and to turn the flock feral. But the call of the milking 
pail has so urgent an appeal to the freshened goats, that, though the 
goatherd may have to go and fetch the flock for milking, there is 
little fear of losing control when he finds them. 

But in the month before the onset of the breeding season there 
occurs an unfortunate community of purpose between the self- 
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assertive male and the milker who is trying to wean the milking-pail. 
In wild country there is a very serious danger of the flock turning 
feral, whether the billy runs with the flock or not; the danger is 
greater if he is with the flock. 

At both of these seasons in the free-range flock the use of a dog 
will ease the goatherd’s task. But the role of the goatherd’s dog is 
very different from that of the shepheM’s. Cattle and sheep run from 
both the herdsman and his dog; they are directed by manauvring 
the two menaces. The goats cannot be directed by the dog; but the 
presence of the dog is a menace; if the goatherd calls his flock when 
the dog is on the other side of them they will run to their protector, 
the goatherd. If the menace is too close or real the goats will not 
respond to the goatherd’s call, but will scatter and face and dodge 
the dog. If the billy is running with the flock he will wait and face the 
dog and will intervene between the dog and the flock. In the spring 
this doesn’t matter as the milkers will respond to the goatherd’s call 
and the billy will follow them in due course. In the autumn two dogs 
may be necessary, one to occuj^ the billy’s attention, the other to turn 
the flock queen who may lead the flock away from the milking-pail. 

The type of dogs required are working sheep-dogs. These are found 
in three broad categories: (1) the trial-bred ‘wearer*, advertised as 
showing ‘eye and style’, costing about £20 when trained; (2) the 
‘upstanding wearer’, showing little ‘eye’, costing about £15 trained; 
(3) the noisy ‘hunter’, costing about £7 trained. 

The trial-bred dog, with ‘eye and style’, is bred to run round his 
quarry and gather them together into a tight bunch, to run silent 
and to move his quarry by manauvre and fixing them with his eye. 
He is trained to keep the sheep between himself and his master and 
so to bring them to his master. This kind of dog can be the best and 
the cleverest for work with goats, because they seldom apply too 
pressing a menace and can be controlled with great delicacy. But 
many of this type crouch down and rely overmuch on the power of 
their eye, a tactic which impresses goats more with amused interest 
than with alann. Provided the dog is willing to adopt more forceful 
tactics of bark and bounce if his ‘eye* is treated with contempt, and 
so convince the goats that he can be a real menace when required, 
the goats soon come to respect the more polite instruction. But if the 
dog will not lower himself to mote forceful tactics he is quite useless 
for herding goats. 

The upstanding wearer is so called because he doesn’t crouch and 
rely on eye; Uke the trial-bred dog, he is bred to run round his 
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quarry and gather them into a tight bunch, and trained to keep the 
quarry between his master and himself; but he does not always run 
silent and uses the tactics of bounce and bark to shift his quarry. 
This type of dog stands up better to the intervening billy and is the 
most reliable all-round dog for the goatherd. 

The hunter runs at his quarry, can sometimes be trained to 
approach from one flank or the other, but his raison d'etre is to hunt 
them away. He is very useful for engaging the billy while a wearer 
heads off the rest of the flock, and if of the type that will approach 
from the flank (do a ‘half-turn’) and also in good command, he can 
provide adequate means of control on any but the wilder ranges. 

No dog should be allowed to grip the goats, though jumping up 
and jabbing with closed mouth is innocent and eifective. Trained 
dogs should be bought only if guaranteed free of grip. But if the 
goatherd loses his temper with his flock, so will the dog, however 
well trained. 

Dogs that have been trained for work with sheep and cattle are 
always somewhat puzzled by the behaviour of goats when they are 
called upon to work them. Some dogs decide to treat the goats as 
cattle for whom a nip on the heel or the nose is often considered 
permissible. But the goat’s heel is a great deal too near her udder for 
this treatment, which is in any case too pressing to be effective. 

Once the goats are on the move towards the goatherd the dog must 
be stopped, and not allowed (o hurry or chase them. Tlie goat has 
very sound physiological cause for refusing to place reliance on its 
speed to escape danger. Not but that a goat can put up a remarkable 
speed over a short distance if so inclined. A normal ten-stone goat 
carries about fifty pounds of fermenting herbage in her stomachs; 
merely from the point of view of weight such a cargo is comparable 
to that carried by a ewe in an advanced state of pregnancy with twin 
lambs; but it is probable that the heat produced by such a massive 
fermentation is a still greater disincentive to violent exertion. Apart 
from the danger to the goats, the dog that hustles them overmuch 
defeats his master’s purpose, forcing the goats to scatter and dodge 
rather than run faster. 

The tactical situation produced by the use of the dog should be an 
orderly retreat to the goatherd away from a distant menacc'-and not 
a blitzkrieg to command obedience. If a dog has been regularly and 
properly employed with the flock it should be possible, in emergency, 
to bring in a reluctant flock merely by giving orders to an imaginary 
dog. But whenever the goatherd has reason to fear that it may be 
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difficult to establish control of the flock on range, he should approach 
from above and not from belowt goats, like deer, expect their 
enemies to appear below them and security to lie above them. 

All kinds of dog can be used vrith some success in herding goats if 
the dogs are trained and obedient. Any puppy that is reared in 
assodation with a flock of goats is likely to become an asset to the 
flock. The goat flock is one of the I«ist exclusive of social units, quite 
happy to adopt any other sodat creature from man to goose. A dog 
so adopted will protect the flock, find lost goats, play \dth the kids 
and even turn feral along with the flock — but he wll not control the 
flock. If the dog is required to control it must be the goatherd’s dog 
and not the goats’ dog. If you want to keep a dog for yourself, don’t 
let it assodate vnth goats when off duty. 

The control of goats is mainly a matter of preventing them tres- 
passing, and in wilder districts preventing them turning feral. The 
control the goatherd can establish is effective so long as the goatherd 
is present, and, in so far as he can inculcate a routine it is effective 
when he is not present. For a free range herd the ideal is to establish 
a series of drcular tours, each appropriate to a particular season and 
weather, and none of them making direct contact with forbidden 
ground. The initial training takes much herding time, but once the 
drcular tours are established, the flock will not place a hoof outside 
its territory unless the goatherd leads. 

For nine years we herded up to thirty-two goats on free range over 
a thousand acres; some 300 yards from the goat-sheds a colourful 
garden lay unprotected and easy of access under their eyes each day. 
Only once was it raided — ^by a ‘new boy’ in the flock; it just hap- 
pened to be off their beat. So did a patch of brambles which were a 
death-trap to sheep — a month of regular herding was needed before 
the goats would include it in their self-conducted tours. On the other 
hand, a wartime goat-keeper in Kent kept his goats in a large pad- 
dock separated from his garden by a thoroughly goat-proof fence. 
During a daylight air-raid a plane dropped a stick of bombs across 
the holding: one in the garden and another on the fence between 
garden and paddock; while the whine of the departing plane was 
still in his ears the owner poked his head out of his shelter to see 
what had become of the goals grazing in the paddock- They were 
eating cabbages in the garden. The garden was on their beat — despite 
the fence. 

The minor problem of preventing goals from poisoning themselves 
only arises when the basic principles of goat control are ignored. 
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Discrimination in matters of diet is a dim instinct in goats ; education 
on the subject is a main feature of their social life. If the social life 
is stunted, by lack of communal activity and separation of mother 
and kid, not only are the members of the flock particularly liable to 
poisoning, but they have a jittery approach to all food, wholesome 
or not. 

Safety from poisoning in the natural flock is achieved by the 
discipline of the foraging expedition, which demands that every goat 
eats the same kind of herbage, in the same patch and at the same time 
as the leader of the flock. Though most of the older goats may 
liberalize this discipline to some extent it provides a constant fount 
of instruction as to what may be eaten and where and when. In a 
flock with an active communal life, it is amusing to test out reactions 
to unfamiliar food, by leaving some unfamiliar but acceptable 
article, such as red cabbage, in their way. You will be rewarded by 
a grand display of ham acting. 

The first goat to spot an unfamiliar food, stops as if shot, snorts, 
and adopts the tense stance with feet set wide and ears pricked, 
exactly like a red deer hind who has caught a whiff of stalker. Then 
comes a cautious inquisitive approach, nose stretched forward and 
the body bunched for lightning retreat. Then the flock queen takes 
over the investigation, adopting the same poses, and the rest of the 
flock huddle and watch. First the flock queen noses the object; then 
she nibbles a bit and spits it out; nibbles again, and chews tentatively; 
if good, she swallows it, and, as if revelation had suddenly come upon 
her, proceeds to wolf it. The other members of the flock, after a 
cautious snifli of identification, follow her example; each secures a 
morsel at least. If the mysterious food is not good, the flock queen 
spits it out with vehemence, snorts, fusses, runs frantically about 
wiping her mouth on the grass and pawing at it, and generally puts 
on a superb act of frightened disgust; then, having done justice to her 
station, she reverts to her normal foraging with sudden equanmiity. 
Each member of the flock goes through the pantomime— the billy 
snickering his protective concern. When others have finished 
their pantomime the billy engages the op:nding herb in heroic combat 
and may take half an hour in obliterating its presence: a memorable 
performance which must imbue the flock with a great sense of 

digestive security. . , , ....... 

The only aid the goatherd can lend to the natural discnmmation 
of the flock is himself to draw attention to, spurn and destroy any 
poisonous weed which evades the notice of the foraging flock. 
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Goats generally have good road sense: a little on the panicky side. 
Here, their reluctance to run directly avr-ay from an approaching 
menace is serviceable; they leap to the bank or the road fence and 
never run on in front of a car as sheep and cattle will. But a youngster 
may miscalculate the speed of approaching vehicles and try to cross 
the road to join companions on the other side. So all the goats should 
be kept to the one side of the road; if tethered on the roadside, the 
length of the tether should not permit them to reach the roadw’ay. As 
goats gra:dng roadsides are not bona fide road users (travelling from 
one place to another) they have no legal right there, and there is no 
redress for acddents, in law. 

If these comments on the psychological aspects of goat control 
have been mainly negative — in the sense of preventing the goats 
doing damage to themselves or others — it is because the positi>e job 
of maintaining a contented and productive flock is very much the 
same for goats as for other stoclc Regular peaceful routine is, per- 
haps, men more necessary to the naturally disciplined goat than to 
their more anarchic farmyard companions. 

The normal routine, which the goatherd aims to inculcate, is for 
the goats to forage purposefully and peaceably from their feeding 
racks, fields or free range, to cud in comfort and to come to the 
milking s^-illingly and without excitement If they keep cut of mischief 
in the process, so much the better. 

Howm’er idyllic the relationship betsveen the goatherd and his 
flock, this pattern is liable to rupture if the goats are pb>3ically 
uncomfortable. The commonest form of discomfort is occasioned by 
the weather. 

Here we come upon a carious anomaly. Coats are notorious for 
their objection to wind and rmn, and for the haste with which they 
rush to shelter from the least inclemency; and goats arc famed for 
their hardy endurance of the windiest and wettest rigours of our 
climate on the mountains and cliffs of the Atlantic coast. The feral 
goats of the mountain-tops are but a generation or two removed from 
the hot-house pets of the goat house. Many a winter I have seen our 
milk-recorded herd of British Saanens grazing a ridge in the face of 
a bitter northeast sleet shower which driven the thick^oated 
hill cattle to shelter, and sent o'cn the mountain sheep to a warm bed 
in the heather. 

If the goatherd wants to e%*oke from his flock the hardiness which 
is inherent in all goats, first he must consider the profound difference 
between the central healing systems of goats and men. Man derisxs 
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his heat almost entirely from the oxidization, ‘burning’, of the rarbo- 
hydrate reserves of his own body. In cold weather he eats "ch 
in digesUble carbohydrates (in the fuel to hank his fires), and he 
insulates himself in warm clothes and houses. The mam source ol 
heat for the ruminant is that produeed by the bacterial fementatmn 
of fibre in the rumen. The fuel which supplies most of the heat has 
not been digested by the animal; indeed, it is material that no amnm 
can digest. So the ruminant meets the challenge of cold weather by 
eating yet more indigestible roughages and so lowering its mta e o 
digestible carbohydrates. .... 

The central heating system of all ruminants is the same m prmcip e, 
but the goat carries the principle to its extreme. The goat, whic can 
in a day eat twice to three times as much as a sheep of the same sik, 
is naturally designed to exploit pastures too poor to supp^ t e 
sheep; to live on them the goat has to eat up to capacity, onse 
quently it is the fate of the goat to carry about with it for ^ 
radiant heater with two or three times the heat output of that of the 
sheep and to carry that sweltering load both winter and summer. 
Mercifully she has a thin skin and only a light covering of hair in 
summer, which is reinforced by the growth of underfluff m winter. 
Even so, you may examine the necessary generosity of her sweat 
ducts in the grain of morocco leather. 

Being designed along lines which should provide a constant su^ us 
of heat, the goat is sensitive to chills. The temperature at whic er 
digestive processes work best is a relatively high one, and co 
condiUons of the rumen favour the activity of agents of disease. 

Under domesticated conditions, especially when put out to 
good-quality pastures, the goat is often offered a diet so poor in fibre 
that is her main source of heat, that her rumen temperature is 
dangerously low and even a summer show’cr may chill her perilous y. 
She comes into her shed in the evening so puffed up with cold 
that, unless her udder be laid on an insulated floor, she gets chil e 
again. To protect her from these risks her owner builds a fine cosy 
shed, which warms up quickly when the goat comes in with a little 
autumn roughage in her. When she goes out the following morning, 
with nothing but a cold, wet pudding of concentrates and mashed 
turnips in her, she feels the cold the more intensely. The nice cosy 
shed will also ensure that the underfiufT in the goat’s winter coat 
never develops fully (some scrupulous goat-keepers have been known 
to comb it out too); so the vrinds of winter strike on her bare skin. 
^Vhcn a really cold spell arrives, the goatherd puts a suet pudding on 
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the stove for herself and an extra pound of maize in the goat s feeding 
bucket; so the goat eats even less roughage than usual and ungrate- 
fully— but lo^cally— dies of pneumonia. 

If it is desired to feed goats a highly concentrated diet, as it well 
may be where land and labour are scan», then the goats must be of 
a suitable type, the housing must be consistently warm and the goats 
must not be expected to supplement their diet by fora^ng outside in 
any but the mildest weather. 

When goats are expected to obtain a good proportion of their food 
by fora^g for themselves, it is essential that their shelter never 
becomes heated much above the temperature of the outside air. In 
cold weather, espedally, it is bad practice to feed concentrates or 
succulents (roots, kale, etc.) unless the goat has an adequate quantity 
of fibre inside her. The state of affairs cannot always be tested by eye, 
as the goat may bulge with kids, gas or water; but it can always be 
tested by pressing with one's knuckles in the left flank: where fibre 
feels ‘puddingy’, kids arc absent, gas exerts counter-pressure and 
water sloshes. In summertime an alternative to highly nutritious 
grass should be provided in the form of hay, if nothing fresh and 
natural is available in the way of roughage. This will improve the 
goat’s appetite for grass and enable her to graze in cooler and wetter 
weather. 

In winter, dry goats require very little in the way of nutrients and 
can get all they need in an hour or two on heather and a little longer 
on brushwood, tree bark and brambles; there is no point in keeping 
them out of their shelter when they want to return to it. But they are 
excellent weather prophets and wll always make the most of a spell 
of good weather if free to come and go as they want. 

When goats have to be supervised the whole time they are grazing 
it is most irritating if they refuse to get on with the job, and alternate 
between short spells of foraging and long spells of cudding. If the 
goats are led back to their shed as soon as they start cudding, they 
will soon leam to take as much as they can hold in one whack, and 
so save herding time. Though food consumption under this arrange- 
ment is increased, the goats do not make such good use of the food 
ttey eat, either in the field or for several hours thereafter. The goal’s 
digestion works best when relatively small quantities of fodder are 
passing rather rapidly through the rumen; the more nutritious the 
herbage the greater the losses if fed in big feeds. It is therefore better 
to erd the goats out for half an hour in the morning and half an 

our m the evening than to herd them for two hours on end. This is 
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II. This pleasant British Alpine milker would stand better for her photograph if 
her hooNcs were trimmed by regular exercise on hard ground. ‘Dutch clogs* are 
apparent on her near hind hoof, but the ‘back on her heels' stance is typical of the 
goat whose feel arc maintained by the paring knife instead of exercise. She was 
fired by Mr. Egerton and gave 4,200 lb. in 365 days 



12. ‘Gamxhead GatUnt.* Stud male of tlie Dhunan herd of Anslo-Nubians, or 
ll>e sbom of the h!c of Arran, off the coaU of Scotland 
BrtevJcf, Mrs. Ouncan; ovmwt, Mrt Laird 



SI 352— a pure Saanen male of outstanding quality— ex- 
ported to U.S A. Few male goats are illustrated here because appearances are 
seldom a reliable guide to worth in the male 
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lighter on labour and feeding and the goat’s digestion, and makes a 
heavier job for the milker. 

Under most conditions, unfortunately, the control of goats requires 
more than a good command of their mental and physical comfort 
it needs fences. . 

Any fence less than 4 ft. high will be jumped, but over 3 ft. 6 in. 
high it will not be cleared by the milkers, who will bruise and leave 
portions of their udders on the top of the fence. The only exception 
to this rule is the electric fence, which goats are understandably loath 
to jump even at 3 ft. 6 in. A standard 4 ft. stock fence, with seven 
wires spaced at 6-in. intervals, will hold goats of a reasonably placi 
disposition so long as the wires remain dead tight. Eventually the 
goats will force their way through the wires. At any time a sudden 
urgent incentive will send most goats over the top of a 4 ft. fence of 
this type. In theory it is possible to keep wires taut, but the theoiy 
ignores the fact that wire expands and contracts with changes in air 
temperature; if tight on a hot May afternoon the wires will probably 
snap in the frost of the following morning, unless they are 6 gauge 
or heavier. 

Wire-netting fences give a great deal of pleasure to goats, who 
derive exquisite satisfaction from massaging themselves on the no- 
ting. The procedure is for the flock queen to throw her full weight 
against a section of fence between two posts, and to press her 
slowly along the condemned section; each member of the flock fo - 
lows her, and then she will take another turn; the game goes on for 
hours every day and for as many days as the netting lasts. When the 
section has collapsed and the goats have had their fill of the crops on 
the other side, they lie do\vn to cud on the ruins, which provide that 
degree of insulation from the earth which goats crave. The hard, ugly 
glint that appears in the eyes of some farmers when goats arc men- 
tioned is often due to the pleasure that wire netting provides. 

If you run two lines of barb along the wre netting it spoils the fun, 
but usually docs some serious damage sooner or later. 

_ With fences of the Rylock and Bulwark type goats adopt a rather 
similar technique; they provide massage in the first instance; but with 
fences of this type it is suflicient that the fence be given a slight slant, 
at which stage the goats accept the convenience of the ladder steps 
prorided by the horizontal wires, and go over the top. There is then 
the added embarrassment ihal they cannot get back again to their 
®"n ground when occasion demands. 

The most generally applicable solution to the fencing problem i$ a 
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4-ft. fence of chain link, with posU at 6-ft. centres, with two or three 
support wires. The chain link can be either 2.in. mesh and 12i gauge 

or 3-in. mesh and lOi gauge. It must be strained. ^ ^ 

The method of erecting this fence is as follows: after lining up 
and erecting the fencing posts and putting the support wires up at 
4 in. and 4 ft. 4 in. above average ground level, link up the 
sections, in which the fendng is sold, for the required distance, and 
lay the fendng flat down beside the fence. If the fence passes over any 
large humps or hollows the wires of the chain link are unlocked over 
the appropriate sections at both top and bottom and twisted up or 
down to give the required curve to the bottom line of the fence. Then 
they are relocked. Now fix one end of the fendng to one comer post 
and staple a 4-ft. length of 3-m. by 2-iD. limber across the other end 
of the fendng at a point which is about 3 yd. plus 1 yd. for every 
25 yd. of fence length, from the other comer post. Then take a 
straining wire from the dead centre of this piece of timber to the 
comer post, taking care that the wire doesn’t pass through the 
fendng. Finally strain this wire, feeding the end round the comer 
post until the fendng is rigid. Make fast the strainmg wire and staple 
the loose end of the last 3 yd. of the fendng to the comer post; 
should the fendng subsequently slacken, straining on tbe one wire 
only will tighten it once more. 

An electric fence is satisfactory for temporary fendng, but requires 
to have three live wires at 15 in., 27 in. and 40 in. above ground level; 
these heights may need adjustment for large or small goats and 
Plate 27 shows the desired height relationship between fence and 
goaL The goats must be made acquainted with the potentialities of 
the fence and learn to respect it before the fence is charged with the 
duty of holding them. If they arc allowed to break through once they 
will accept the sting as the necessary price of liberty and do it again. 
Male goats sometimes appear to be entirely devoid of a sense of pain> 
and their control can never be entrusted to an electric fence. 

In more permanent forms of fendng, where a solid top bar is a 
feature of the design, the height should be increased to 4 ft. 6 in., u 
height which is suitable for all gates into goat enclosures. 

In pale or rail fences the ^stance between pales or rails should be 
under 3 in. or between 7 and 8 in., to avoid a goat or kid trapping 

head in the space. The wider spacing is not kid-proof. The same 
limits apply to the distance between rigid bottom rails and ground 
level. 

No type of hedge assodates well with goats. A well-kept hedge of 
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Rhododendron ponticuni bears up best under the relationship; goats 
accustomed to the sight of it do not eat rhododendron, which is 
poisonous to them, but a newcomer to the flock may do so; and the 
accustomed flock will reconnoitre and wriggle a way through if it is 
possible to do so. A mature beech hedge of 5 ft, or more high will 
sustain little damage if alternative leafage is available; if grown in the 
continental trellis style, such a hedge will be goat-proof as long as it 
lives; but the normal double row beech hedge will usually admit a 
determined goat. Thom and blackthorn hedges may hold goats as 
long as they live and a pure blackthorn hedge will survive many years 
with goats; but they are rare and the normal thorn hedge will not 
stand up to persistent goat browsing. A yew hedge is too dangerous 
to test. A holly hedge is a goat’s paradise. Barberry is also eaten but 
not avidly. In general, hedges may control passing goat traffic but 
not persistent attack. 

The effectiveness of stone walls as a barrier to goats depends 
principally on the roughness of the surface. The width of the lop is 
of no significance. Nothing under 4 ft. sheer height is any barrier at 
all; beyond that height the goat cannot make a clean jump (billies to 
5 ft,); but if the surface of the wall is rough with a few projecting 
footholds they may run diagonally up anything up to 6 or 7 ft. As 
with all goat control, much will depend on the social life of the 
flock: (an elderly flock queen is not given to acrobatics,) and the 
degree of frustration they experience in their confinement. 

While (he use of barbed wire in goat fences is generally neither safe 
nor effective the addition of one strand of barb wire at 5 ft. on the 
4-ft. chain link fence makes a combined goal-and-dcer-proof fence 
which is quicker to erect and requires less maintenance than a classic 
alhwire deer fence. Where goats arc kept on a hill farm, such a fence 
has been held eligible for subsidy under the Hill Farming Acts. 

In general, it can be said that a fence that is goat-proof is also 
decr-proof and vice versa. Few deer fences of the ll-wdrc type arc 
deer-proof or goat-proof; but most of them are a sufficient deterrent 
for practical purposes. 

Many a poor man cannot afford to fence against either deer or 
goats. The deer carries away a ••22 bullet in its guts and the goat goes 
on a tether. 

One goat alone on a tether is not a happy sight. A number of goats 
tethered within sight of each other can form a contented and produc- 
tive community. Granted that the tethering sj’stem has been much 
abused and that it is ^ery expensiw in labour, it provides a perfectly 
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feasible and satisfactory method of goat control under some circum- 
stances. Much of the unquaUfied objection to tethering is rooted in 
plain common snobbery. 

The commonest form of tether is the picket tether, where the goat 
is tied by collar and chain to a stake driven into the ground. The 
collar is the better for being extra wide; the chain must have swivels 
at both ends and be reasonably light. It is helpful if the chain is made 
of three easily detachable 6-ft. lengths, so that the tether can be 
lengthened as the day progresses, without excessive fumbling. The 
chain is attached to a ring which rides and revolves freely in a collar 
round the top of the stake. The stake must be driven in until the ring 
is flush with the ground, or the top of the stake will foul the chain. 
If the local blacksmith is too busy mending tractors, tethering 
equipment is available from the spcdalists in goat equipment who 
advertise in the appropriate papers. Pig tethers are adaptable. 

The main snags of this form of tether are that it makes for un- 
economical use of ground and can only be used on patches of grass 
and soft herbage. The goat grazes a ring at the end of its tether and 
soils the circle around the stake; if you divide a field into rings which 
do not overlap, you leave a lot of ground ungrazed. As a light chain 
will snag on any obstacle from a fruiting dock stem upwards, the 
ground on which it will not snag can be guaranteed devoid of the 
harder types of herbage in which goat digestion delights. In warm 
weather the picket-tethered goat is often enveloped in a thin haze of 
flies which detract from its peace and content and from which there 
is no escape. A spray with insect repellent — not DDT or BHC — 
helps matters in this respect. 

The alternative form of tether, known as the ’running tether’, is 
slightly more cumbrous to establish, but considerably more satis- 
factory in action. Essentially the ru nnin g tether consists of a fairly 
short length of chain — not more than 3 ft., and not less than 18 in. 
— ^with a swivel, collar and goat at one end, and at the other end a 
swivel ring which runs along a vdre stretched taut along the ground. 

The wire may be of any length from 6 or 7 yd. up to several 
hundred. If of a short length, the ends of the wire will be held by two 
stakes, the heads of which are driven flush with the ground. Alterna- 
tively a long wire may be lightly strained from the fendng posts 
across the comer of a field or right across a narrow field. In this case 
the goats chains must be suSdently short to prevent any possibility 
of their even considering jumping the fence at each end. A long wire 
can also be strained between two posts planted in midfield; but in 
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this case a piece of wood, longer than the length of the tethenng 
chain and goat combined, must be tightly stapled to the wire at both 
ends to prevent the goat getting caught up on the post. Such a piece 
of wood can also be stapled on to the wire at any point along its 
length to divide it into tethering sections. In this way a dozen or 
more goats may be tethered along the ‘grazing face’ of a forage crop; 
the daily move forward will only call for the removal of end 

posts and one strand of wire ; the cost of such equipmerit wi e in 

the nature of 10s. As against the electric fence it has the disadvantage 
that you must spend a few moments attaching each goat to its 
tethering chain each day; and the advantage that there is no electric 
circuit to be shorted out by a heavy wet crop. ^ ^ 

The running tether uses a short length of relatively heavy chain 
which does not snag easily; if it does snag, the goat can apply a great 
deal more force to release herself than is possible on the picket tether. 

The running tether has proved quite satisfactory for stnp grazing 
of kale, with grazing periods of up to four hours. It has prove 
entirely satisfactory for goats eradicating thistles and docks from 
new leas for grazing periods of twelve to fourteen hours; it can be 
used with a measure of watchfulness right through the midst of a 
strong old growth of brambles and briars. Plates 5 and 6 shows some 
goats accustomed to unrestricted free range during their first day on 
running tethers. There arc no objectors. 

How much wind and rain the tethered goat can tolerate depends 
on the kind of fodder she is getting. It is quite proper for the owner 
of the goat receiving 4 to 5 lb. of concentrates a day to rush her corn- 
bin back to the goat-shed as soon as a rain cloud darkens the face 
of the summer sun. But sterner diets make goats of sterner stuff. If 
an elementary shelter is strategically placed at the windward end of 
a running tether, most goats can be tethered on coarse weeds and 
grass most days from May to September. 

Flics and sun arc another problem. As far as the former are con- 
cerned, the goat on a running tether is little worse off than the 
with ‘free range* over a few low-lying acres. Sun intensity in Britain 
seldom reaches the goat’s limits of endurance, provided the goat has 
access to water; but in damp, windless heat the goat is best kept in 
the shade during the worst of the day; it is not the sun that troubles 
the goat so much as hot humidity. 

For any goat-kceper who is not a pedigree breeder of the first class 
there is no purpose served In rearing male kids for anything except 
meat. There is always an ample supply of pedigree males at prices 
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well below the cost of rearing. Readers who care to disregard this 
excellent advice must accept the consequences and a very trouble- 
some task of control. 

From the age of three months the male kid may be capable ol 
service; outside the normal breeding season it is unlikely that he wi 
give effective service, but the risk exists of spoiling one of the female 
kids with whom he is running, or all of them for that matter. For 
this reason males are usually segregated from the age of three 
months; the old males living in isolation are apt to maltreat male 
kids, so that each male kid has to be reared by himself and have all 
his food carried to him and all his social education provided for him 
by the goatherd. He must be taught to lead, and to obey, and not 
permitted to play. Above all, he must not be teased. 



Fig. 6. The Spanish Halter. A device used in both Spain and Germany on 
goats grazing mature-orchards and olive groves to prevent them reaching 
up into the branches 

The adult male is dangerous to all children and to any man or 
woman who is afraid of him: he is a nuisance to anyone who he 
thinks might be afraid of him. To keep him in manageable condition 
he must be handled and exercised regularly and very firmly. The 
method of reducing an unmanageable billy to subjection has already 
been detailed. 

Fences to hold adult males must be at least 4 ft. 6 in. high; if with 
solid top bar they need to be 5 ft. Yarding, stalling equipment, gates, 
etc., must be of the strength appropriate to control cattle or ponies. 
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HOUSING 


Over a number of years I have been walking, through mnd and 

rain, over the downs, over the hills of Northumberland and Galloway 
and among the mountains of Wales and Scotland. In all those places 
and in all the wind and rain, 1 have stopped every hour or so o ig ^ 
my pipe; very seldom have I failed in the attempt. Wherever ^ 
a wealth of ground feature and rock there is a wealth of nooks ana 
crannies wherein one can light a pipe in a wet gale. In such noo 's an 
crannies the wild goats make their bed. The first duty of a goa ou 
is to provide equivalent shelter; quite a number of goat houses tail to 
perform it. . . , 

The wild goat is a great deal more particular about its 
than the deer, or hill cattle or hill sheep. Every dormitory of the wild 
goat that I have seen, in Galloway, Wales and the Scottish Highlands 
and Islands, has boasted a carpet of a depth and insulating “Pjicity 
unobtainable even at the Dorchester Hotel. Goats onginated the 
principle of under-lloor heating, of which the finest example ^ ave 
seen was in an abandoned shepherd’s cottage, near Back Hi ° ® 

Bush in the Galloway hills, the winter quarters of the feral goals 
which summered around the Monument on the Nesvton Stewart 
road. Here the goats reclined on a 4-ft.-dccp compost of accumulated 
droppings. 

TTic goats in the caves of Carradalc Island had a bigger area o 
cover and had not achieved the same depth— but even the summer 
couches of the goats of Lochbuic in Mull were quite luxunously 
lined. The need for luxury in this respect is clearly considerable; the 
need may explain why the feral goats return each evening to the same 
sleeping place, and the domesticated goal returns unbidden to its 
shed. When she has too soft and rich a fill of early summer herbage, 
or when snowstorms and torrential rain prevent her getting an 
adequate bulk of winter roughage, it must be a real problem to the 
thin-skinned goat to keep her belly sorm at night. 
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A further aid to the solution of this problem is found in the social 
nature of the feral goat dormitory. On warm summer nights each 
goat has its separate couch, but if conditions are cold there is much 
sharing of beds, and only one flank of each goat is exposed to the 
night air. Undoubtedly many cases of pneumonia, gastro-enteritis 
and mastitis nught never develop if the goat were free to provide 
herself with a companionable hot-water bottle on the critical evening! 

These features of the feral goat dormitory are not necessarily 
desirable in the goat house because they arc natural. But there is 
little doubt that they are natural because they are desirable. 

Our goat houses must inevitably be, to some extent, a compromise 
between that which is most comfortable and health-giving for the 
goat and that which is most convenient and economic from the point 
of view of human management. The design of cow houses has been 
inspired, most markedly, by the desire to ease the disposal of the 
dung the cow makes while she is being milked, fed and sheltered. 
But goat houses are designed for the prime object of enabling the 
feeding of concentrates. 

Under most systems of management it is economic to feed the 
goats concentrates at some time of the year. But the appetite of the 
goat is so elastic that one strong and hungry goat is quite capable 
of eating three or four times the ration prescribed to her, with Ul 
consequences to her own health and the productivity of her com- 
panions. So goats can seldom be trusted to share their concentrates 
eqiutably at a trough, like cattle and sheep. They must be isolated 
from one another when consuming concentrates. 

There is a remarkable uoanimity about the layout of goat houses 
as a consequence. The goat bouse consists, essentially, of a feeding 
passage at wluch the goat is either held by the neck in a ‘heck’ (as in 
the front of kidding crate, p. 233), tied in a stall, or penned in a loose 
box, according to the degree of comfort to which her productivity 
entitles her. 

The heck system requires 7 sq. ft. of floor area per goat, and is the 
prevalent system where the average daily yield is under 3 pints per 
head (e.g. in Morocco and the Pyrenees). It permits the goat a bare 
minimum of movement and comfort and is not generally practicable 
unless the goats are on range for the best part of the day. The fidgety 
goat cannot produce satisfactorily if unduly restrained. 

^ The stall system requires 10 to 16 sq. ft. of floor area per goat, and 
is earned by goats giving up to 6 pints a day. Though movement is 
still restricted, goats can give sati^actoiy production on this limited 
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liberty even when all their diet is hand fed- It is in fact the commonest 
system of goat housing in cool goat-dairying districts. 

The loose-box system calls for the provision of 20 to 30 sq. ft. per 
goat, but the yield of the goat must rise to at least a gallon a day 
before it can justify the cost of the extra liberty and shelter the loose 
box provides. With the extra liberty and shelter the goats can produce 
high yields on a hand-fed diet. As it isolates the goats more com- 
pletely and securely than any other method, the loose box is a very 
convenient arrangement for feeding concentrates in large quantities, 
rationed to individual requirements. 

Though goats should he isolated while being fed concentrates, 
there appears to be no great advantage and some disadvantage in 
isolating them at other times. Goat houses which are nothing more 
than dormitories require no partitioning whatever, but a floor area 
of about 12 to 15 sq. ft. per goat. Accommodation for controlled 
feeding of concentrates and uncontrolled feeding of other food may 
be provided separately or under the same roof. If provided under the 
same roof, the floor area allowance per goat will be 20 to 30 sq. ft. 

No arrangement is cheaper to provide than the heck system; with 
it the covered feeding yard and dormitory — the communal goat 
house, to give it a label— cannot compete. In a cool wet climate, such 
as Britain, it is quite as expensive to provide a communal goat house 
as it is to provide stall housing, though there is less partitioning to 
erect there is a greater floor area to be adequately sheltered and 
insulated. In drier and warmer climates, such as that of Spain, the 
communal goat house does not have to provide such a high standard 
of shelter, and it replaces the stall system. Under the similar Aus- 
tralian conditions it could do so equally well. 

In comparison with the loose-box goat house, the communal goat 
house ofiers a high standard of liberty, of social amenity, interest and 
comfort at lower cost. This type of housing accords well with the 
methods of control and feeding advocated in this book, but is subject 
to one serious objection— the amount of bullying it permits. 

Bullying docs not normally reach serious proportions in a flock 
with an active social life and a recognized flock queen, unless some 
of the goals arc homed and some hornless. If this is the case, cither 
the horns or the communal goal house must be dispensed with. Also, 
as ncw-comers into a flock have to Tight their way in', and the process 
takes some lime in a large flock, the communal goal house is an 
imsuimblc form where go.its are regularly boarded or there is much 
buying and selling of adult stock. 
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The first duty of the goat house is to shelter. Here we come to the 
standard instruction that it must provide plenty of fresh air but not 
draughts. The instruction is misleading, because the more fresh air 
there is in a house the less cause there is for draughts, and especiaUy 
for the cold down draughts, wWdi arc the most dangerous and dis- 
comforting. There is very little draught in the hollow on the hillside, 
but as soon as the warm air of a goat shed comes in contact with 
cold, thin-skinned roof and walls, a vidous down draught is set up 
which strikes on the goats* backs; at the same time, cold air streams 
into the warm shed through every chink in the building and, bring 
heavier than warm air, promptly seeks the floor where the goats arc 
lying, and swirls about them. 

There is no point in paying lip-service to fresh air. Either we want 
it or we do not want it, or we want but a little of it. If we want a really 
warm shed we do not want fresh air; unless we provide a central 
heating system the goats heat the air; if the air is warm it is not fresh. 
Fresh air is the same temperature inside the goat bouse and outside 
it: if that is the temperature you want your goat bouse to maintain, 
you want fresh air; otherwise you want as little fresh air as possible 
or a very restricted supply. 

The peculiar reverence in which twentieth-century Britain holds 
fresh air must not deter us from thinking about the stuff. Fresh air 
has a full content of oxygen; it is very unlikely that in the cosiest goat 
shed the goats will be in the least embarrassed by shortage of oxygen, 
so that aspect of the matter can be forgotten. Fresh air has a rela- 
tively low moisture content, at least in cold weather, and can absorb 
moisture from the goats’ lungs and skin. Stale, warm, moisture-laden 
air can absorb less. The effect of such a ‘stuffy’ atmosphere on the 
goat’s lungs is not very clear; but it is probably true to say that a goat 
accustomed to such an atmosphere is liable to chill and pneumonia, 
if suddenly exposed over long periods to cold dry air. The effect of 
a ‘stuffy’ atmosphere on the goat’s skin is visible and quite w'ell 
known: the skin exudes oil which renders the coat exceedingly smooth 
and glossy and inhibits the development of the woolly underfluff. For 
this reason the rugging of goats, even in summer time, is an old trick 
to produce the show-ring ’bloom’. 

Fresh air has a low bacterial content; stale, wet air is rich in 
bacteria. But, apart from some rare forms of catarrh and a number of 
common but sulxlinical infections, no important goat disease is 
airborne. From this point of view the worst that we can say of stale 
air is that it is more difiicuJt to produce clean milk in it. 
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In efTect, fresh air in her shed is good for a goat who has to spend 
a substantial proportion of her life outside; stale air is suitable for a 
goat that is going to spend most of her life indoors. It is perfectly 
true that fresh air is more challen^ng and invigorating to the goat’s 
system; that a goat that lives and sleeps in the fresh air attains a 
joie de vivre beyond the reach of the other. But such a goat is not 
necessarily more productive. 

In fact those who serve the Mammon of exploitation must serve 
faithfully. To produce heavy yields over long periods and through 
the winter the goat must have a large intake of concentrates and 
water. From the point of view of heat production the term ‘concen- 
trates’ must include all foods in which the percentage of starch 
equivalent is more than half the percentage of dry matter. A glance 
at the table of Feeding Values will show that such ‘bulk’ foods as 
kale and mangolds are in fact more concentrated than oats and some 
of the oil cakes. These ‘succulent* foods are more hostile to heat 
production than the concentrates, because their nutrients are accom- 
panied by so much water as to direct them towards the udder and 
away from the body reserves ; moreover, the water content is cold and 
has to be heated up. The more watery roots contain barely sufficient 
energy value to heat their own water content to blood heat sufficiently 
quickly to suit the high speed digestive system of the goat. Such 
foods, if fed in quantity through the winter, must be fed in a warm 
shed and therefore in relatively stale air. Organize a good thick fug 
m the goat house and keep it there. A daily spell of brisk exercise is 
all that the goats need to know of fresh air in winter time. In summer 
their goat-house design must allow for sufficient ventilation to keep 
temperatures at a reasonably comfortable level, but this is an easy 
matter to arrange. 

In the house of goats that are to forage out through the winter let 
there be no vestige of fug. Shelter the goals from wind and rain and 
snow, but let the air they breathe under cover be no warmer than the 
outside air. A dutch barn equipped with sleeping benches and a wind- 
screened feeding rack is the sort of building that will meet these 
requirements. In such a building there are no down draughts from 
cold walls and roof because roof and walls are no colder than the 
air. These conditions will not make for high yields, but they will 
make for economic and healthy lactaUons. 

Unfortunately there arc not a great many goats living under con- 
ditions where they can get a substantial proportion of their diet from 
the natural wastes of winter. Most of their food, and the fuel to keep 
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them warm, must be hand-fed and costs money. The warmer the 
goats ate kept the less of that costly feeding goes up, as it were, m 
smoke. So there is a demand for warm sheds for fotagmg “ 
these there must be a regular inflow of fresh air, or the goats will be 
unfit to forage outside. To produce a satisfactory shed of tins kmo 
for a small flock is undoubtedly mote expensive than to feed tnore 
hay in an open shed. It is never necessary to provide a warm shed, 
but the main considerations governing the design of these sheds are 
given here. . 

Light wooden structures or houses made of corrugated iron or 
asbestos sheets all tend to develop chinks in old age. Unless very well 
ventilated they produce down draughts in cold weather, when con- 
densation on roof and walls will add to the discomfort of the goats. 
The area of the house immediately against the walls is virtually un- 
inhabitable in cold weather, and the floor is too draughty to be 
slept on. . f 

The problem is depicted in Ftg. 7. Ridge ventilation of a house o 
this type is worse than no ventilaUon at all, for ridge ventilation f^s 
to extract the warm air before the warm air has made contact vnta 
the cold roof surfaces and set up down draughts and condensation. 
Though extracting some warm air from one side of the house, ridge 
ventilation accelerates the cold down draught on the other side, 
warmth of the goats on any one side of the house depends on wind 
direction: they will be quite cosy one night and lying in a freezing 
down draught the next. The provision of hopper-type window’s, 
opening inwards, just below cave level, in addition to ridge ventila- 
tion, diminishes down draught, but does not stop it. No other type 
of window below cave level can do more than intensify discomfort. 

Roof-lights or fixed ventilators on opposite sides of the roof pro- 
vide the best basic ventilation system. The ventilators on both sides 
of the roof must always be opened the same amount, unless, perhaps, 
when a steady gale is blowing from a settled quarter. Ventilators 
must open outwards. The exact positioning of the ventilators will 
depend on the pitch of the roof and the ground plan, but generally 
they should be nearer the caves than the ridge, in order to extract 
the warm air before it condenses on the cold roof. Hopper-type 
windows, below cave level, will assist this system; but the windows 
must open inwards and the caves must have a deep overhang to 
prevent driven rain from blowing in on to the goats. Other types of 
windows arc suitable for summer i^tilation o^y. 

Apart from a suitable ventilation system, the best hope of warm 
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comfort in a thin-skinned goat house lies in insulation of the walls 
and roof. As only a small minority of human dwellings in Britain can 
boast of the use of insulating materials, it may seem a little ambitious 
to recommend insulating a goat house. But in fact modern insulating 
materials are very cheap, readily available and easily handled. In 
most cases it will cost less to insulate a goat house with material to 
last its lifetime than to give it one coat of paint. Three main types of 
material are used — ^mica flakes, glass fibre blanket and aluminium 
foil ; all of them are fire-proof, rot-proof, non-absorbent and deter- 
rent to vermin. Very poor meadow hay, loosely packed, is also a good 
insulator, which lacks the permanent virtues of the others. Mica 



Fig. 7. The ventilation of thin-skinned goat house: (a) ridge ventilation, 
(b) roof-light and hopper windows 

flakes are laid loose, H in. deep, on flat or nearly flat surfaces. They 
are the cheapest and easiest form of insulation for flat concrete roofs, 
being covered with paper and sandwiched between two layers of 
concrete; they operate by trapping a quantity of still air in insulated 
pockets. Glass fibre blanket works the same way, but can be draped 
over or under sloping roof surfaces. It is rather unpleasant to handle : 
cither use leather gloves and close-woven overalls, or bare hands and 
arms and wash them in cold water when you arc finished. Aluminium 
foil is not a blanket insulator but a heat rellector. The effect it pro- 
duces is similar to that produced by the other insulators, but it is 
possibly belter than any for retaining heat in a wcll-vcntilatcd goat 
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house and for keeping a house cool in hot sunshine It losM its 
properties if laid in direct contact vnth other metals, bnl 'S 
liniS under felt roofs. It is tacked on to the wall or roof surface in 

overlapping sheets. . . ^ 

■Wood itself is a good insulator, and match-boarding is sometimes 
used for lining corrugated-iron sheds, but it is an expensive form ol 

The conversion of old stone- or brick-built buildings is usually tb* 
best means of providing warm shelter with a minimum of draughts. 

It is also usually the least hard on the pocket and the appearance o 
the countryside. But if new buildings arc required they need not 
necessarily be very expensive or ugly. Bales of straw make goo 
building bricks; they can be secured in position between two lines oi 
fencing. If set on a dry foundation, thatched on the outside an 
^ven a roof with a generous overhang, they will last for fifteen^ 
twenty years. Thatchers are no longer the rare birds they used to , 
and in En^and the local Council for Rural Industries will usually w 
able to provide a Ust. Six tons of straw will provide walls and gable 
end for a twenty-goal house. 

In districts where straw is dear, stones lend to be plentiful; for a 
warm, well-insulated shed there is much to be said for the primitive 
rough-stone house. It is not beyond the capacity of the average 
handyman to construct: local craftsmen will charge about £I pef 
square yard of wall surface. The wall is made 3 ft. wide at the bottom, 
tapering to 1 ft. 6 in. wide at the top; the inside of the wall is kept 
strught and all the taper is on the outside. Cement is used on the 
inside of the wall, but on the outside only for the last foot at the top. 
Between the inner and outer stones at the bottom turfs are ranged 
as building progresses. At a height of 3 ft. strap stones are laid at 
intervals across the sridth of the wall; from that height upwards the 
interval between inner and outer stones is filled with small stones and 
gravel. The outside comers arc rounded, and the walls are taken to 
6-ft. height or a little more all the way round — ^with no gable end. The 
roof, which must be angled or rounded at both ends, may be either 
felt or thatch. The width of this type of house must not exceed twice 
the height of the walls and the roof must be rather steeply pitched. 
Good models of this type of house are common in the Hebrides. 

Concrete-block construction is now relatively cheap provided the 
erection is not done by a builder. If there is no objection on the 
grounds of appearance, cavity blocks make a good goat house. 
Double-wall construction is preferable but single wall will do. Fl^^ 
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roofs are the easiest and most satisfactory for concrete-block build- 
ings, but they must be insulated. With fiat roofs two hopper-type 
windows or ventilators facing each other, opening inwards, with 
their tops at ceiling level, give the most satisfactory ventilation. 



Fig. 8. The rough stone house 


Good advice is more plentiful than hard cash and inevitably many 
goats will have to put up with more or less ramshackle houses and a 
thoroughly perverse system of ventilation. To minimize the discom- 
fort and danger, concentrate attention on the goat’s bed. In loose 
boxes and communal goat houses the simplest solution is to provi c 
the goal with a sleeping bench. This in its simplest form consists of 
i-in. boarding, 4 ft. long and 2 ft. wdc for a single goat (double the 
width for two) set on legs or propped up on what-havc-you, some 
9 in. to 2 ft. above floor level. This should be set a foot or more 
nway from the walls of the house, to avoid wall draughts, and may 
be improved by the addition of a 1-ft. backboard, or by being 
against a partition wall. The provision of wings at cither end may be 
helpful in a draughty communal house, but is seldom nc«ssary in a 
loose box. Where down draughts arc a problem, the sleeping bench 
can consist of a box, 3 ft. 6 in. to 4 ft. long. 2 ft. to 3 ft. wide and 
2 ft. to 4 ft, deep, set on its side and raised off the floor. On such a 
sleeping bench a goat can sleep in an open field a great dc.il more 
comfortably than most goats sleep in a warm shed. 
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The Stall system of housing does not lend itself to sleeping benches.* 

You can provide a raised wooden floor to the stall, but it will rot an 
stink and grow slimy very quickly, even if covered with straw or peat. 
Alternatively you can provide a raised slatted floor, a piece of equip* 
ment which all goats loathe: if you cover it with straw it will feel less 
repulsive to the goat’s feet and more warming to its belly; but there 
is a lot of work involved in moving straw and slatted floor sections 
to clean underneath them. 

If the house is built with well-insulated walls and roof and is sub- 
stantially free of draughts, there is no reason why the goats should 
not sleep on the floor. Many goats have to sleep on floors in a 
whistling icy draught. In either case the nature of the floor is impor- 
tant. It should be dry and well insulated. This end is attainable in 
man’s way or in the goat’s way. Man’s way is to lay down a water- 
proof concrete floor, sloped to a central drainage point, and to cover 
the floor thickly with straw. The goat’s way is to lay down a hot bed 
of accumulated droppings, which absorbs and evaporates the moisture 
in the urine and readers inoflensivc the urine’s nitrogen content. 

The goat’s way produces the most comfortable bed and the most 
sweet-smelling goat house under normally favourable conditions. 
The goat’s way is also most economical in labour and materials. But 
for its proper functioning the hot-bed system of drainage needs a 
porous floor. High-yielding nulkers on a sappy diet have an intake 
of 4 to 6 parts of water for each 1 part of dry matter and an output 
of about 10 parts water to 1 part dry matter. This is too much for the 
absorption powers of the natural hot-bed, even on a porous floor. 
A 2-in. layer of peat moss for each 2-in. layer of droppings will make 
a more absorbent bed and will sufiSce for normally fed goats. 

The hot-bed is very rich in bacteria of the coliform type. As the 
presence of such bacteria in milk is a standard indication of bad dairy 
hygiene, it follows that clean milk production is rather more difficult 
where a hot-bed system is used. 

Even the stalled goat distributes her manurial largesse over a 
remarkably wide area, and the quantity of straw needed to keep her 
dry on a concrete drainage floor is a very serious consideration. 
Unless this straw can be composted with droppings and liquid 
manure into a valuable fertilizer for use on the holding, or for sale, 
the straw is going to be a very heavy charge on the enterprise. 

In laying down a concrete dnunage floor for a goat house, con- 
servation of liquid manure should always be arranged. The other 
• But see page 325 for a novel solution. 
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15. Bittcrnc Joke, BSR 958. No beauty but a record buster. The first ‘R5‘ who gave 
0,422 lb. in 365 days in the midst of the ’V' bomb blita. Her distorted horns are the 
legacy of an abortive attempt to disbud her as a kid. Deep and slab-sided, she is 
typical of the goat adapted to heavy yields on a succulent diet. Bred by Miss K. R. 
Barnaby; owned by Mrs. Howard 



_Mclba and two of her kids — a triumph of selective breeding. Her yield 
hv Ik * •b. In 365 days has never been surpassed, and much of her ancestry is shared 
y the most outstanding milkers of the past decade. She produced over 5,500 lb. in 
tio** years, and twice in one lactation lasting two years. Her conforma- 

n, to which the photograph docs less than justice, was near classic. Her lifetime 
yield was 33,786 lb. Owner and breeder, Mr. Egerton 





18. RM6, Twynkel. Holder of world record for OHkial Lactation Period of 365 days, 
with a yield of 6,518 lb. Ufe yield 26,735 lb. at 3-7 per cent b f. in 4 lacUtioQS. 
Weight 180 lb. Average daily food intake, 20 lb. of dry matter and 7 gallons of 
MtCT (11 lb. dry matter per 100 Ib. bodywei^t). Slab-sided and immensely deep, 
she IS the epitome of the high yielder on a very ‘wet* diet. Owners, Miss Salmon 
and Mrs. Short; breeder, Mr. B White 
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main points to consider are: that it is generally inconvenient to drain 
a pen through the doorway; that goat droppings and straw are a 
wonderful combination for pipe-blocking, so drainage channels 
should be open; that one pen or stall should not drain into the next; 
that the drainage grooves so familiar on cow-standings are in- 
appropriate in goat sheds where the first goat dropping to land in 
them will frustrate their purpose. The provision of a two-way trap to 
divert the liquid manure into, and the washing-down water away 
from, the liquid manure tank, is usually an unnecessary refinement 
in goat houses. To damp the quantity of straw produced from a 
concrete-floored goat house, to the state in which it will compost 
satisfactorily, requires far more water than the goats will produce; 
so the addition of washing-down water to the liquid manure tank 
will not go amiss. 

The chill that strikes through an uninsulated concrete floor 
will reach through several inches of straw. If a new floor is being 
laid it is well worth while to insulate it by one or other of the 
following methods, neither of which call for much extra expense or 
labour. 

Method 1. Lay the foundations of the drainage floor in the form 
of heavy shingle or large chippmgs, no stone of which is smaller 
than a hen’s egg. Lay this material, unmixed, to a depth of about 
6 in., and form it into the rough design of your drainage floor. On to 
this bed of loose stone pour a very sloppy mixture of 4 parts sand to 
1 part cement, adding to the mixing water recommended quantities 
of a compound known as ‘Chcecol’. Allow li to 1^ cwt. of cement 
for each ton of stone. This mixture will percolate through the bed of 
stones, lodging only where stones touch one another. It hardens 
quite quickly and wll give you a honeycomb of still air on which to 
finish your floor; have no fear of its strength, for the system is used 
on arterial roads. For a drainage floor it is preferable to finish the 
surface with a waterproofing compound (e.g. Sealocrete). But 
Method 1 can be modified to produce a porous floor, in which case 
you will fimsh with a mixture of 1 part cement to 3 or 4 parts fine 
clinker and spread the surface wth earth or sand. 

Method 2 requires a tractor. Thoroughly till the building site to a 
depth of 9 in. With a post-hole digger excavate 6-in. diameter post- 
holes at intervals over the whole site. Fill these holes with 
concrete. Then as quickly as possible, and with the minimum of 
trampling, lay a first layer of concrete straight on to the loosened 
earth. Finish your floor in the normal way, with a wateiproof sur- 
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face. In due course the earth subades, leaving the floor supported on 
concrete pillars. 
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Such a thing as a standard goat house does not exist. The expendi- 
ture of architectural thought on goat houses has been small in quan- 
tity if excellent in quality. It has therefore seemed more helpful to 
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Fig. 9b 

proWde basic data and food for thought than specific dwigns for 
imaginao*, ond prob.ably non-existent, conditions. Plans of small 
goat houses and open-fronted shelters arc available from the British 
Goat Society. 
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Plate 10 shows an excellent example of the loose-box system of 
housing and a number of useful details. Note the insulation. 

Fig. 9 illustrates a practical layout for goat-yarding, designed by a 
goat-keeping architect with many yeare of practical experience. A yard 
of this type facilitates the feeding of bulky foods — a most laborious 
task when goats are fed in stalls or loose boxes. It permits develop- 
ment of the social life of the herd, so necessary to good control, and 
quite impossible for hand-fed goats kept by other means. It keeps the 
hand-fed goat in a healthy environment of fresh air and exercise. 

The system presented here is an unusual solution to a number of 
goat-keeping problems, which has stood the lest of time and milk 
recording. It has every advantage over more popular systems of stall 
feeding and a ^eat many advantages over the less satisfactory forms 
of free range — not the least of these advantages being that the whole 
of the goats’ output of dung on a bulky diet is available for compost- 
ing and application where required. Most of it is deposited in the 
open air and open spaces of the yards, where it is most easily collected. 

Fig. 10 illustrates an American type of goat-feeding rack which is 
usefully versatile. With the locking bar lowered it becomes a feeding 
rack in which the goats can be isolated for concentrate feeding, and 
held for milking if required. With locking bar raised it becomes a 
free-for-all hay rack, in which the goat can nose around for the bits 
she most fancies but has great dilBculty in wasting her second choice. 
The degree of isolation provided with the locUng bar lowered is 
probably insufficient for feeding concentrates in large quantities and 
individual rations. But it is quite adequate for feeding the standard 
allowance of 2 Ib. of concentrates per head suggested in this book. 

With a 3-ft. feeding passage down the centre, this rack could be 
standard equipment in the communal goal house, the only other 


Fig. 10. The American type goat-feeding rack 

A. Base board of the side of feed box. 

B. Top batten of feed box. 

C. 3 In. by 1 in. stanchion — cm out piece, 12 in. by li in. 

D. Fool rest, needed for goatlings and kids only to enable them to reach 
the head opening. 

E. Head opening: for kids, 6 In.; for roUkers, 7 In.; for males, 9 in. 

F. Ncckslot; for kids, 3 in.; for milkers. 4 in.; for males, 6 in. 

G. Distance between centres: for kids, 12 in.; for milkers, 18 in.; for 
males, 24 In. 

H. Batten on hinges, lowered to lock heads In the stanchions. 

J. Where J Is more than 3 in. it U filled. 
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equipment needed being sleeping benches and drinMng bowb. 

If a higher degree of control of concentrate feeding is required, 
this would be as well provided by a separate milking parlour. ^ 

Of the smaller items of goat equipment the most important is the 
hay rack. The nature of the ideal goat hay rack is a subject of muc 
controversy. Some people favour hay nets. Certainly they are portable, 
useful therefore in the show-yard; and using hay nets it is possible, 
as it were, to fill the goats’ hay racks in the field where you cut their 
fodder. But hay nets are a source of much frustration to the goat who 
cannot get at the bit of fodder she wants: sometimes the goat su> 
ceeds in pulling the hay net down and spilling and wasting half the 
contents ; at other times the hay net avenges the attempt by catching 
the goat by a front leg. They are a source of equal frustration to the 
attendant who cannot undo the knot at the top, and then the hay net 
has been known to avenge the insult it cams, by removing the buttons 
from the attendant’s coat. On the whole, bay nets are to be avoided. 

The wooden rack in general use is about 2 ft. deep, with wooden 
bars H in. square, set in. apart. The hay slides through them more 
satisfactorily if the bars are levelled from U In. wide at the outside 
to 1 in. wide on the inside. In making such a rack, screw the bottom 
of the bars inside the bottom rail of the rack, and the top of the bars 
outside the top rail of the rack. In loose boxes It is an economy to 
place a two-sided rack on the pen partitions, to serve both occupants 
of the adjannt pens. 

Iron hay racks of similar design are obtainable from the goat 
equipment specialists. 

Another type of bay rack which has enjoyed some popularity is not 
a rack at all but a box, with a lid on top, fastened to the side the goat 
cannot reach, and a hole (7 in. diameter) in the other side, through 
which the goat (hornless) puts her head and snuffs around for the 
bits she wants, without wasting the rest This device does reduce 
wastage, but it is doubtful if the goat enjoys eating with her head in 
a small, dark, dusty box. 

The same prindple of free choice is honoured in the American type 
of rack, shown in Fig. 10 — ^but here free choice is permitted under 
lighter and airier conditions and it is even more troublesome for the 
goat to waste hay. This rack is also very much handier than any of 
the other designs mentioned for feeding long, thick-stemmed foods 
such as kale, hog-weed, articboke-tops and tree-branches. These 
foods otherwise have to be chopped and fed in pails or individually 
suspendedl 
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DrinWng arrangements in goat houses appear to be rather primi- 
tive at first sight. Buckets predominate. They have to be emptied and 
refilled whenever a few hay seeds have contaminated the surface, for 
(he goat is a fussy drinker of cold water; but she will nevertheless 
drink up to 5 or 6 gallons of water in a day — a lot to carry to one 
goat. Goats drink quite willingly out of automatic cow-drinking 
bowls, and the more old-fashioned, ever-flowing gutter system suits 
them well. But goats prefer and sometimes need to have their water 
with the chill off; moreover, such foods as sugar-beet pulp (soaked) 
come in buckets, and the miscellany of gruels and skim-milk drinks 
which figure in the diet of high yielders also come in buckets — so 
buckets remain. Nevertheless, for a commercial herd, automatic 
drinkers and an electricaHy heated and thermostat-controlled supply 
would be cheaper. 
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latch which goats do defeat. Perhaps the 3-in. projecting bar might 
be a little embarrassing in the more compressed loose-box houses, 
but it is excellent for main doors and gates, wluch have to withstand 
goats. _ 

The hard outer horn of the goat’s hoof grows continuously^ to 
replace that which is worn away in the course of the goat’s activities. 
If deprived of activities the goat will accumulate a surplus of outer 
hom around its hoof which is unsightly, uncomfortable and a suit- 
able site for the agents of foot-rot. This surplus will not arise if the 
goat is regularly exerdsed on hard ground for even a short period 
each day. It vdll not occur if the goat confined to loose box or yard 
is provided with a hard, and preferably abrasive, stone about 15 in- 
square and a few inches hi^ When hoof-trimming does become 
necessary it is done with a sharp knife, bringing the outer hom flush 
with the sole, without cutting the sole: for the operation the goat’s 
leg is held as the smith holds the horse’s leg for shoeing- The result 
is ioferiof, both in appearance and in its effects on the health of the 
foot, to that achieve by proper goal-house equipment and regular 
exercise. Hoof*trimmiog should only be necessary for a goat recover- 
ing from long illness— and for other people’s goals. 
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Chapter 7 

THE PRINCIPLES OF GOAT FEEDING 


In a book on dairy cattle it is just as well to skip the chapter on 
Feeding Principles, as you can get more up to date information 
elsewhere. The basic facts about cow feeding have been known to 
every agricultural college student for thirty years and more; the 
minor wrinkles derived from the unceasing work of the agricultural 
research centres are absorbed into the practice of the big feeding- 
stuffs firms as soon as the scientific report is published; the firms’ 
graduate salesmen are always at least one jump ahead of the latest 
textbook. With goats, the situation is different. 

The basic facts about goat nutrition were published in the U.S.A. 
in 1938, and have been scrupulously disregarded on both sides of the 
Atlantic ever since. Agricultural colleges do not teach the facts and 
animal feeding-stuff salesmen are unaware of their existence. Follow- 
ing a change of editorial policy in the 1950s, British Goat Society 
publications ceased to feature articles on international goat research. 
Few British goat breeders have a scientific training or are capable of 
thinking in scientific terms. The few scientifically trained goat 
breeders who make their advice heard tend to trot out the dairy cow 
science, which they were taught and understand, with a blithe 
assumption that the same goes for the goat. Alas, it does not go. 

For sixteen years the average yield of goats at agricultural shows 
in Britain has been declining steadily, in quantity and in quality; the 
goats producing it have grown bigger, giving an overall deterioration 
of productive efficiency of about 25 per cent since 1949, and 20 per 
cent since 1936. The goat breeders of 1936 were relatively innocent of 
cow-feedingsdence, and had reason to be grateful for their ignorance. 

The survival of the goat in a state of domestication is primarily due 
to the fact that its nutritional needs are so different from those of the 
cow and the sheep that the goat’s presence on their pastures improves 
the quality of the graring. Unless we pay attention to what the 
nutritional needs of the goat are, the future of goat-breeding in 
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THE PRINCIPLES OF GOAT FEEDING 
Britain is half a column on a hack page of Fur & Feather, along with 
the guinea pigs and fancy rabbits. 


ENERGY REQUIREMENTS 

All life needs energy. Animal life needs energy to move, maintain 
a convenient temperature, reproduce its kind, feed its young and 
carry out ‘running repairs’ to its own organism. This energy is 
derived from the food the animal eats and the air it breathes. The 
food is the fuel and the air provides the oxygen necessary to its 
conversion into heat and energy. Some of the latent energy value of 
the food is consumed in the process of digestion. 

The average amount of energy needed to maintain an animal in 
normal condition, without improvement or deterioration or im- 
necessary exertion, has been found for most kinds of farm stock. 
The earliest experiments were done with cattle and for some time it 
was assumed that the requirements of other livestock were the same 
as those of cattle, reduced or increased in direct proportion to body- 
weight. Experimental work with smaller animals demonstrated that 
this was not true, but that their actual requirements were approxi- 
mately in proportion not to their weight but to their surface area. 
More exact measurement still proved that, in computing the ‘mam- 
tenance energy requirements’ of livestock, we have to take into 
account not only the larger surface area in proportion to weight that 
goes wth dinunishing size, but also the higher metabolic rate — the 
greater speed of all the vital processes — of smaller animals. On the 
basis of these latest observations a formula for maintenance energy 
requirements was worked out which is said to be applicable over the 
whole range of animal size, from whale to mouse. 

The unit of food energy used in Britain and much of Europe is the 
net energy derived from 1 lb. of starch by a bullock — that is, the 
latent energy of the pound of starch, less the energy lost in the process 
of digestion. The energy value of samples of other feeding stuffs 
has been found by feeding trials mainly with cattle and sheep, and 
related to the energy value of starch by a figure called the starch 
equivalent. Thus 100 Ib. of a sample of good meadow hay fed to 
wedder sheep was found to have the same energy value as 35 lb. of 
starch, and the starch equivalent of good meadow hay is said to be 35. 
Samples vary and so does the digestive efficiency of the animals used 
In the trialsand the accuracy ofthesdentists’ measurements. But these 
figures provide a useful guide to the energy value of feeding stuffs. 
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Experiments on the maintenance energy requirements of the goat 
have been done in America. The results agree with expectations 
based on the ‘universal’ formula already mentioned. The figure is 
0-9 Ib. starch equivalent per 100 lb. liveweight per day. 

ENERGY FOR PRODUCTION 

We want our goats not only to maintain their condition but also 
to produce: mainly milk but also kids and flesh and, in some cases, 
hair. To do so, the goat must receive a ration, in addition to her 
maintenance ration, and according with the kind and quantity of 
production expected from her. 

For the past twenty years every book on goats published in 
Britain has stated the goat’s milk production ration as 2i lb. of 
starch equivalent (or 3^ lb, of balanced concentrates) per gallon of 
milk produced— which is precisely the ration recommended for the 
dairy cow. Though endorsed by the British Goat Society in their 
1952 Year Book, this ration is inadequate for the goat. 

The inadequacy of the 2^ lb. per gallon ration was demonstrated 
in the course of the basic work on goat nutrition and productivity by 
Asdell and Turner in the United States. The report of this work was 
published by the Department of Agriculture for the U.S.A, in 1938 
{Missouri Agricultural Experimental Station Research Bulletin 291) ; 
copies of the report have been gathering dust on the shelves of British 
libraries ever since. Of the valuable store of knowledge which the 
report contains, the only fragment which seems to have leaked into 
goat-keeping circles is the fact that (mediocre) goats convert their 
food into milk with greater efficiency than (mediocre) cows. This 
fragment has leant a spurious validity to the 2i lb. per gallon ration. 
In fact the goat needs fully 3 lb. of starch equivalent per gallon of 
milk produced. 

The inadequacy of the 2\ lb. per gallon ration is further testified 
by the empirical advice of leading pedigree breeders and goat dairy 
farmers. In Modern Dairy Goats (1949), by J. and H. Shields, lip- 
scrvice is paid to the 2i Ib. ration, but ^e maintenance ration there 
recommended includes hay, greens, silage, etc., in unspecified quan- 
tities, and 1 Ib. of concentrates in addition. This would provide lb. 
more starch equivalent than the largest goat in Britain could con- 
ceivably need as a maintenance ration, and would compensate for 
the deficieni^ in the production ration of a goat giving up to 2 
Ballons. Typical empirical advice, which works well for high-yielding 
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goats such as those of the author’s, and is very eitravagant for lower 
yielding goats. 

The facts of the case are displayed in Fig. 12. It will be noted that— 
the goat generally produces more milk than the cow from the 
same quantity of nutrients, 

the goat uses less food for maintenance than the cow, 
the goat uses more food for digestion and metabolism than 
the cow. 

These facts are just what plain common sense might suggest to us, 
without any help from the scientist. We have long known that the 
goat wei^ng about 100 lb. produced 5 lb. of milk a day with very 
little encouragement; and that the cow weighing about 1,000 lb. 
produced about 20 lb. of milk a day without ejterting herself unduly. 
As the nutrients in the milV must come from nutrients in the food of 
the producer, each 100 lb. of goat must eat, chew, digest and meta- 
bolise* O.e. turn into milk) about twice as much food a day as each 
100 lb. of cow. All these processes require energy: 40 gallons of 
blood are pumped through the udder of the cow for each 1 lb. of milk 
produced. The faster they are carried out the more energy is reqmred 
per lb. of food processed— as the motorist would say: ‘the higher ^e 
m.p.h. the lower the m.p.g.’. So the goat needs more for processing 
—but as 100 lb. of goat gels through its food at twice the speed of 
100 lb. of cow it requires less maintenance while disposing of a pven 
quantity. 

Three pounds of starch equivalent will provide a goat with the 
energy reqmred for the making of a gallon of milk with 3’7 per cent 
of butter-fat. Butter-fat is a rich store of energy. If the milk contains 
more or less than 3*7 per cent it will require more or less energy in 
the making. Average goals’ milk contains about 3.8 per cent of butter- 
fat; few goat-keepers go to the expense ofhaving milk samples regu- 
larly tested for butter-fat ; to be on the safe side the production ration 
for a gallon of goats’ nulk of unknown content should cont^ 3i lb. 
of starch equivalent. 


PROTEIN REQUIREMENT 
As well as energy in the form of starches, fats and sugars, milk, hair 
and flesh contain a small proportion of nitrogen compounds (pro- 

• Metabolism* is the process of chasms diaested food into Uviaz matter and 

uving matter into excretablc mateiiaL 
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tein, etc.)» and of minerals. For maintenance and production the 
goat’s food must contain a smtable proportion of these elements, in 
a suitable form. 

Animals can digest nitrogen only in the form of complicated 
organic compounds — true proteins. But the digestive tract of goats 
and other ruminants is inhabited by bacteria which can utilize simple 
nitrogen compounds such as ammonia and urea and convert them 
into true proteins. Such microbial protein is highly digestible. The 
normal breakdown of body cells in the wear and tear of living releases 
into the blood, and thence into the digestive tract, almost as much 
nitrogen, in the form of ammonia and urea, as the goat needs to 
repmr the wear and tear. But the protein of flesh and milk is built of 
a number of different nitrogen compounds (amino acids), some of 
which the bacteria of the digestive tract are unable to construct. So 
a proportion of true protein is needed in the diet, even for main- 
tenance; more, of course, is needed for growth or milk production. 
But quite how much is needed it is impossible at present to say with 
accuracy; for we do not know cither the proportion in which the 
various amino acids are needed to make milk and flesh, nor the 
proportions in which they are obtainable from the various foods. 
Furthermore, the bacteria of the digestive tract not only make protein 
out of ammonia and urea, but also break down the protein in the 
diet into ammonia and urea, attacking the protein of some foods 
more than that of others. 

Consequently, protein is used most economically if it is offered in 
moderate quantities and in a variety of different forms. In practice 
the following quantities are recommended : 

For Maintenance — 1 part digestible protein to 10 parts starch 
equivalent. 

For Growth — 1 part digestible protein to 7 parts starch equiva- 
lent. 

For Milk production~0*5 lb. digestible protein per gallon of 
milk. 

These quantities will be found adequate iffed in the form of fresh 
or dry herbage, or in a mixture of protein rich cereal meals; iffed as 
Oilcake a little more may be needed. The smell of ammonia in the 
goat shed in the morning, which reflects the amount of surplus 
nitrogen being excreted, is a useful warning of too much or the wrong 
kind of protein in the diet. If the milk yield or growth of a goat, being 

at this recommended rate, falls below expectations, it is more 
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effective to change the form and improve the variety of the protein 
foods in the diet, rather than to increase the overall amount. 

To summarize the rationing s t a ndar d for the goat: 

For mainteTiance 

0-9 lb. starch equivalent per 100 lb. bodyweight 
0K)9 lb. digestible protrin per 100 lb. bodyweight 
For production 

3*25 lb. starch equivalent per gallon of milk 
0-5 lb. digestible protein per gallon of milk. 

MINERALS 

While scientific standards for rationing the goat’s intake of energy 
foods and protein are mainly useful to be^nners and serve only as a 
rough check for the practices of experienced goat-keepers, problems 
arising from the goat’s mineral needs afflict all manner of goats and 
goat-keepers, and constitute the principal difficulty of management 
in most high yielding herds. 

Mineral needs of farm stock vary widely. The relative requirement 
of each type of stock depends to a sli^t extent on its size, to a 
greater extent on the relative magnitude of its digestive organs, and 
chiefly on the nature of its product. 

Small ammal systems work at a higher metabolic rate with greater 
wear and tear, and need more mineral maintenance. The work of 
digestion involves the use and loss of large quantities of minerals m 
the digestive jmces; animals with a digestive system large in propor- 
tion to their body hasr large nuneral needs. Eggs and milk are 
mineral-rich products s^hlcb pve their producers big mineral needs. 

On all counts the goal has an outstanding mineral requirement. A 
small body with a high metabolic rate; a digestive system occupying 
at least a third of its body, and producing milk richer in minerals than 
the coVi’S and greater in volume than the sheep’s. Feeding adequate 
in minerals for other stock is liable to be deficient for the goat. 

Most goat-keepers become impressed with this fact by bitter ex- 
pcncnce or much reading at an early stage in thrir apprenticeship. 
Tto often they attempt to remedy the trouble by feeding a ‘balanced’ 
nuneral supplemenL Such mixtures usually scr>’e a purpose at a cost 
out of proportion to their value to the goaL If designed to meet the 
requirements of dairy cattle under orthodox systems of manage- 
ment. the mixture will not be balanced for the goat. Even mixtures 
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designed for dairy goats may be balanced or not for the individual 
goat, depending on its feeding and yield. It should be clearly under- 
stood that an excess of minerals throws a heavy strain on the goat’s 
kidneys, which are largely responsible for getting rid of the surplus; 
an excess of any one mineral is liable to make another non-available ; 
a chronic excess of many minerals deranges the working of the vital 
processes; some of the ‘trace* minerals are acute poisons in excess. 

No attempt can be made in a book of this size to deal in full with 
the functions and source of each of the many mineral elements 
necessary to the goat. The ensuing section is confined to dealing with 
troubles likely to arise in practice from a deficiency or excess of 
minerals in practical goat feeding. 

Under British climatic conditions no goat, not even a wild goat 
giving a minimum of milk, can survive for long without access to raw 
salt; No selection or combination of British herbage can provide 
enough sodium and chlorine to meet the needs of the goat’s outsize 
stomach and its mammary gland which secretes i oz. of salt with 
each gallon of milk — almost 50 per cent more than in cows' milk. 
The only wild-goat-herds in Britain which have survived for over a 
century have access either to the sea-shore, rock salt or to pastures 
drenched by sea spray in stormy weather. Most of the domesticated 
goats of Britain are found in the seaboard counties. While domesti- 
cated goats in coastal regions may obtain their salt supplies in the 
same way, the annual salt intake of a good milker is between 15 and 
20 lb. of salt a year, apart from the sodium and chlorine provided in 
organic combination in its norma! food. This is so far in excess of its 
need of any other raw minerals that the provision of a supply of salt 
unmixed with other minerals is essential. Salt may be on offer either 
as a salt-lick block fixed to the wall of the house, as rock salt hung 
in a wire-netting bag under cover, or as rough salt in a box fixed 
sufficiently high to be clear of dirt and droppings. 

Salt deficiency results in impaired digestion and lack of appetite. 
A diet of soft herbage combined wth a soiled salt supply occasionally 
precipitates the symptoms. Anaemia resulting from lack of cobalt, or 
parasitic worm infestation can lower the goat’s ability to retain salt 
and produce similar symptoms; special attention to salt supply is 
necessary during convalescence from these troubles. 

Calcium and phosphoms are the principal components of the skeleton 
of the goat and essential in the chenustry of a variety of vital pro- 
cesses, Calcium, for instance, is concerned in blood clotting and in 
IS 
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the control of the metabolic rate— that is, the rate at which the vital 
processes are carried out— and in nervous control. 

Phosphorus is needed for the release of muscular energy, for the 
digestion of oils and fats and for the making of new body-cells for 
growth, replacement or reproduction. 

Calcium and phosphorus are deposited in the bone together: u the 
needs of the body subsequently call for either of the minerals, in 
quantities which the current diet cannot provide, both minerals are 
released from the bones together- The two minerals arc alwaj’S 
associated, yet they are always opposed in the effect which they have 
upon the body chemistry. A deficiency of calcium produces an oppo- 
site effect to a deficiency of phosphorus. 

^Vhea there is a deficiency of caldum in the Wood the goal iviU 
tend to ‘overdo it*. She will cat w'cll, yield well and be highly excitable 
— and then collapse. 

A phosphorus deficiency may take many forms, but is always 
accompanied by a rather dull and apathetic attitude to life. 

Calcium is a brake and phosphorus is an accelerator. In those 
capacities they act on the thyroid gland, which governs the metabolic 
rate— yield, appetite, excitability — and the rate at which calcium 
phosphate is withdrawn from the skeleton to serve the needs of milk 
production and fiesh formation. 

Thyroxine, the secretion of the thyroid gland, not only speeds the 
release of calcium phosphate, but evicts the calcium fraction from 
the blood-stream into the gut, from which it is excreted in the dung. 
Since the thyroid glaud of the goat is half as big again as the cow’s, 
and proportionately active (relative to the size of the goat, of course), 
goats excrete a relatively large proportion of the calcium in their diet 
and must have a particularly high requirement of calcium. If dietary 
phosphorus, combined with other factors, stimulates the thyroid un- 
duly, calcium may be evicted from the blood faster than it can be 
withdrawn from the skeleton. Milk fever and tetany will then result. 

If dietary calcium ‘brakes’ the thyroid unduly, too little calcium 
phosphate will be withdrawn from the skeleton to provide for the 
body’s needs of phosphorus. Muscular sliflness, apathy, lowered yield 
and temporary infertility will then result— and the digestive system 
will be unable to absorb what phosphorus there may be in the diet. 

Caldum and phosphorus deficiency disease in goats giving a good 
yield, or goatlings in good condition, is almost always due to an 
excess of one or other mineral in the diet. To produce such an excess 
the diet must be specialized and rather expensive. 
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DIGESTIVE TRACT 


' Fig. 13. Calcium balance in the goat 

‘Tx* — ^Thyroid activity — stimulated by rich sappy feeding, also by cold 
weather, fluctuate in sympathy with the breeding cycle (Fig. 14, p. 172). 
Small arrows indicate the direction of accelerating forces. For ‘Wide Ca;P 
ratio’ read ‘Phosphorus rich diet*. AUcr Owen, British Journal o/Nulrltion,6 

On exceedingly poor pastures, during their first winter, when the 
sunshine-generated vitamin D which is necessary for calcium phos- 
phate absorption is scarce, kids may develop rickets and adults 
osteomalacia. Housed stock fed poor hay are more liable. Better 
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feeding with a bigger ration of open air, or vitamin D supplement, 
will cure this form of phosphorus deficiency. 

Current needs for minerals for milk production do not have to be 
met by the diet on a day-to-day basis. The goat has a bank of ralcium 
phosphate in its bones and can live on credit for much of the year, 
a well-fed, well-bred goat will do so. Dut the credit must be good and 
the bank substantial. 

The goat’s skeleton is laid down during its first year or two of Ii^ 

It is well understood that the young animal must be adequately fed 
to be a successful producer later in life — rickets is rare. It is less we 
understood that the diet providing excess calcium or excess phos- 
phorus, though it will produce overt symptoms only in extreme 
is every bit as detrimental to the building of a well-minerahzed 
skeleton as starvation would be. 

Excess of calcium in the diet of young stock produces, in extreme 
cases, muscular stiffness in kids and goatlings during the winter. 
Excess phosphorus seldom produces any symptoms at all except 
precocity and superb condition — until the goatling kids and dies. But 
it has been known to pve rise to summer-time rickets in goatlings 
grazing young com. 

The slate of the mineral balance in the skeleton bank of the milWng 
goat will be ‘in the red’, for the first three or four months of laciatioii; 
as yield falls it will be recouped gradually from current diet. This is 
not possible if rationing to yield is practised in the standard mecha- 
nical dairy cow way. 

Magnesium in small quantities is required in the diet, bone and 
blood of the goat, where it is a necessary companion and assistant to 
calcium in the chemistry of the body. At least some of the functions 
of calcium cannot be performed without the presence of magnesium; 
when the magnesium content of grass — ^which rises and falls in a 
seasonal cycle — falls to its lowest levels in May and November, 
grass-fed goats are liable (o tetany. Apart from this trouble, which 
can be avoided by feeding a bulky alternative to grass or a magnesium 
supplement at these seasons, lack of magnesium gives rise to little 
ill health, in practice. 

Iodine. The thyroid gland which controls the metabolic rate of 
goats and other Wgher animals needs a supply of iodine with which 
to manufacture its secretion— thyroxine. 

If the supply of iodine runs short of requirements, the thyroid 
gland increases in size to make the most of small resources and a 
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goitre is produced. But the goitre is an unreliabie symptom and the 
least important consequence of iodine deficiency, wUch can cause a 
great deal of loss and ill health without any visible or tangible 
increase in the size of the thyroid gland (which is sited in the t**^®^*^ 
Iodine deficiency produces its own characteristic symptoms, harsh 
dry hair, dead parchment-like skin, still-bom (often hairless) ki s. 
Dead female kids bom with live male kids are especially symptomatic 
of a slight but dangerous deficiency— or female kids which die soon 
after birth, along with male kids that thrive — for the female has a 
bigger thyroid and iodine need. 

Deficient secretion of thyroxine, which is a normal consequence ot 
iodine deficiency, but may be due to other causes too (e.g. poor 
feeding or a diseased gland), results in lowered vitality and produc- 
tivity and poor udder development in first kidders. Since thyro^e 
is required to release calcium phosphate from the skeleton, deficient 
secretion may also produce symptoms of phosphorus deficiency. 

Recent research has shown that the animal’s ability to assimilate 
vitamin A and carotene depends on its thyroid activity. So 
deficiency bears in its train the consequences of vitanun A de- 
ficiency as well — retarded growth, infertility and low resistance to 
infection. 

The goat has a thyroid gland which, in proportion to bodyweight, 
is half as big again as that of the cow. It has a correspondingly higher 
requirement of iodine. The more productive the goat the greater her 
need for iodine. 

Because calcium acts as a brake upon the effect of thyroxine in the 
blood, excess of calcium in the diet calls for additional supplies o 
iodine to rectify the balance. 

The goat’s iodine needs are further enhanced if she is fed cabbage 
or kale which, especially in hot seasons, contain a substance which 
acts, like calcium, in opposition to thyroxine. 

Iodine differs from all the other minerals in that its presence m 
vegetation is very little related to the species of plant and almost 
entirely to the amount of iodine available in the soil. Being 
highly soluble, iodine is richest in the sea and in districts swept 
by sea spray: it is rich too on soils that hold their moisture well, 
peats, clays and humus-rich land. It is easily washed out of thin 
soils, sands, gravels, limestones — and the more water there is to 
wash it away— from rainfall or fresh-water flooding— the quicker 
it goes. 

Lime blocks the uptake of iodine from the soil, as it suppresses the 
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effect of thyroxine in the blood. Over-liming produces crops which 
give rise to an iodine deficiency in the consumer. 

Heavy applications of artifidal manures and continued crop- 
ping reduce the iodine content of the soil by lowering its water- 
holding properties. X, A • 

Despite the large potential demands for iodine made by the dairy 
goat, and the varied drcumstances in which the soil may be deficient, 
the actual quantity of iodine required is very small. The application 
of cwt. per acre of Chilean nitrate of soda will provide the nitro- 
genous manuring along with all the iodine needed by goats consurn- 
ing the crop : H cwt. per acre of seaweed meal of fertilizer grade will 
provide the iodine without inorganic nitrogen. 

Copper is needed by the goat in minute quantities to aid in the 
digestion and use of iron in the body. The need is met under most 
British conditions. In Australia and New Zealand there are wde 
areas with an absolute defidency of copper in the soil. In Britain 
there are a few notorious districts where the copper in the soil is 
rendered unavailable to plants by the presence of excess molybdenum 
—these are the ‘teart’ and ‘sway-back’ areas. But most peat-land is 
rich in molybdenum: if heavily limed the molybdenum becomes 
available to plants and the uptake of copper is blocked. Basic slag, 
which contaias molybdenum as well as lime, creates the effect more 
readily. In the reclamation of peat-land this can be a serious con- 
sideration, as the Irish have already learnt at some cost. 

In the face of available molybdenum it is useless to add copper to 
the soil and a copper supplement fed to the goat is the only cure in 
bad ‘teart’ districts. 

The symptoms of copper defidency are scours, staring coat, and 
loss of pigment from the hair, ^ving the coat a washed-out appear- 
ance. The home-made supplement b 1 oz. copper sulphate dissolved 
in a pint of water, to be poured over lb. salt ; evaporate the surplus 
moisture and when dry add H lb. red oxide of iron. Goats may have 
free access to this mixture. 

Cobalt is needed by the niminant to provide the bacteria of its 
digestive tract with the raw material from which to synthesize vita- 
min Bi,. This ritamin is the antidote to pernicious anaemia, lack of 
it causes this disease, and encourages acetonaemia — possibly other 
diseases as well — research workers are busy on the subject. Some, if 
not all, internal parasites rob their host of this vitamin as it enters 
the body from the digestive tract. 

The sheep has greater need of cobalt than the cow and the goat 
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appears to have a cobalt requirement four times as great as the 
sheep’s. Since the goat has a daily intake capacity for dry matter at 
least twice as great as the sheep, the goat would probably be satisfied 
with a concentration of cobalt in the herbage only twee as great as 
that which is adequate for the sheep. 

There is little consolation in this thought, for the mapping of the 
areas which are cobalt deficient for sheep is still in progress and 
already includes great streches of country in the west of Scotland 
and the south-west counties of England. Moreover, lime depresses 
the uptake of cobalt, and the lime-rich legumes beloved of goat- 
keepers require lime-rich soils to grow on. Cobalt is a requirement 
few goat-keepers can afford to forget. 

The proportion of cobalt included in commercial trace-element 
mixtures has repeatedly been proved worthless for deficient goats. 
Dissolve 1 oz. of cobalt sulphate in ^ pint of water; wet 6 lb. of salt 
with the solution; dry and allow free access. Anaemia consequent on 
worm infestation, or acetonaemia that accompames a low fibre diet, 
or bitter tasting milk with a low butter-fat content, can best be 
treated as a temporary lack of cobalt and countered by adding 1 or. 
of the above mixture to the concentrates each day for a week. Chronic 
deficiency due to sheer lack of cobalt is evidenced by a gradual loss 
of appetite, wasting and sensitivity to cold; as soon as possible the 
goat grarings should be treated with 2 lb. cobalt sulphate to the acre; 
this may be applied mixed with superphosphate or sand. Many 
fertilizer firms now supply ‘cobaltized’ superphosphate; or the mixing 
may be done on the farm in a concrete mixer, or in a treacle barrel, 
bolted to the jacked-up wheel of a tractor. 

Once a deficiency of cobalt is suspected the diagnosis is easy. 
UtJess there is a dramatic response to the cobalt supplement, pre- 
scribed above, within a fortnight, there is no deficiency; unless there 
rs also a heavy worm infestation, the response will occur witiun three 
or four days, or not at all. 

Cobalt applied to peat land may have an effect similar to that of 
lime, by releasing latent molybdenum and blocking the uptake of 
copper. But heather, that thrives on peat, is efficient at concentrating 
the available cobalt, and goats on heather grazing are less likely to 
suffer deficiency. 

Mineral supplements. We may cater for the mineral needs of the 
goat in three ways: by treatment of the soil on which we grow the 
goat food, by selection of the species of plant wc grow for goat food, 
by feeding a concentrated mineral mixture. 
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The effects we can achieve by treatment of the soil are severely 
limited. Though most applications are reflected to some extent in 
the imneral composition of the crop, some minerals are taken up far 
more readily than others, and the mineral content of the crop is 
determined more by the typical mineral content of the plant speaes 
than by the mineral state of the soil. 

Application to the soil of phosphates is generally considered 
necessary to an economic level of productivity from the land and is 
markedly reflected in the phosphate content of most species of planU 
grown on treated soil. Soil treatment is also the most efl’ective and 
least costly method of curing iodine deficiencies, except perhaps on 
chalk soils. 

Cobalt and magnesium (in the form of magnesian lime) can be 
applied to the soil to treat a specific lack. In some cases of cobalt 
deficiency, and in all cases of magnesium deficiency, the selection of 
suitable crop plants will have as good effect, or better. 

Soil treatment is unlikely to cure animal dcfidencies in lime, 
sodium, chlorine, potassium or copper. 

It Is not intended to offer an opinion on the relative merits of 
organic and inorganic manures. But, except in so far as methods 
which maintain the humus content assist the retention of all the 
available minerals— especially iodine— the normal run of balanced 
artificial fertiUzers have an effect on the mineral content of the crop 
wluch in no significant way differs from that produced by applications 
of farmyard manure. Farmyard manure increases the copper content 
of crops above normal levels, but only because most animal feeding 
already contains more copper than required, and dung is rich in the 
surplus. Basic slag, however, is not a balanced artificial: it has a 
remarkable effect in blocking the uptake of trace elements by most 
crop species, and should be used most warily on land where trace- 
element deficiencies are suspected. Whatever method of improving 
land fertility is used, organic or inorganic, if effective, it will raise the 
available caldum content of the soil, and so lower the content of 
cobalt in the crops. This fact constitutes a recommendation to feed 
goats, at least partly, on the produce of uncultivated land. This 
r^ramendation seems more relevant than any consideration of the 
rival merits of organic and inor^nic manuring — if the merits are, 
in fact, rival. 

To say that treatment of the soil cannot provide a solution to the 
mineral needs of the goat b to state a happy fact in a distorted and 
depressing way. The happy fact is that the mineral needs of the goat 
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can be met under an immense range of soil conditions ; goats, domes- 
ticated and wild, can thrive over a far wider territory than either 
sheep or cattle. 

Sheep and cattle are tied to the more concentrated nutrients of 
grass by their relatively low food intake capacity. The large appetite 
of the goat frees it from this bondage, and permits use of all manner 
of plants other than grass, even those which have a lower concentra- 
tion of nutrients. The grasses are, minerally speaking, the most 
poverty-stricken family in the vegetable world. 

To the traditional farmer, pasture is grass. During the past fifty 
years he has conceded a place to clover as a low cost grass fertilizer, 
and a supplier of minerals to more efficient cows. During the past 
twenty years he has learnt to use lucerne for high yielders, and has 
heard mention of ‘herbs* in the pasture, as an aid to cows whose 
mineral needs approximate ever more closely to those of the goat as 
their productive efficiency increases. 

‘Herbs’ is a most unfortunate term, which bolanically means 
everything and nothing. In ‘herbs* our great-aunt dabbled benignly 
and nasty old village spinsters dabbled wickedly. ‘Herbs’ is the clan 
cry of the neurotic back-to-nature girls. Herbs have a proper place 
in the kitchen garden, soups and duck stuffing, but not—the farmer 
feels— in stock rations and field crops. 

For centuries we have been feeding our sheep and cattle on a 
mixture of grass, legumes, and miscellaneous fodder plants, including 
weeds such as daisy, buttercup and nettle, acceptable meadow species 
like plantain and yarrow, and cultivated pasture plants like chicory 
and bumel. During all of that lime every farmer who wasn’t stone 
blind knew his stock ate most of them and liked them. Until relatively 
nrcenfiy he mafnfamed (ficse spcdcs on ftis iTcWs 6y sowing out with 
bam sweepings. Since the introduction of pedigree seeds mixtures, 
the average annual hay crop has shown no significant increase, the 
safe of mineral mixtures for stock-feeding has risen from near zero to 
over 40,000 tons per annum, and mineral deficiency disease has be- 
come a major farm problem. The cnccl of replacing these miscel- 
laneous pasture plants by grass and clover Is to reduce the mineral 
content of the sward by approximately 20 per cent. 

Clovers held a place in the pasture no more honourable than that 
of the plantain until it became knou-n that clover Increased the fer- 
tility of the soil. Subsequent study of the legumes prowd them to 
ha\*c a high mineral content, and goat-keepers have come to regard 
clover and its fellow legumes as a ncccsvuy goal food. In reality the 
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common plantain is not only ridier in minerals than any legume, 
hut its min eral content is better digested by stock; as a crop plant, 
plantain can produce more carbohydrates and protein per acre tlmn 
clover. Lucerne yields a good bulk of the major nutrients and is rich 
in calcium and phosphorus, but there is not one weed of the fields 
which cannot put its cobalt content to shame. 

In piomng our fsuth to legumes we make the chronic D^’entieth- 
century error of blinding ourselves with scraps of science. No one 
species of plant is good at everything, or there would not be such a 
variety of plants in existence. 

The legumes are expert at fixing atmospheric nitrogen as plant 
food; but they are most demanding and inefficient in other ways. 
They must have lime and phosphorus and humus in plenty at their 
root-tips to oust at all; much of the carbohydrate that they fix goes 
to feed their nodule bacteria, and ihdr content of the major nutrients 
is either small in comparison with the space they occupy or accom- 
panied by a high percentage of fibre. 

Some grass or other can be relied on to cover almost any patch of 
bare soil with a protective mat and a modicum of organic matter. 
But grasses are very inefficient at gathering minerals. 

Of the other fodder plants of pasture, some, like the plantain and 
nettle, are miraculously efficient at foraging for minerals near the 
surface of humus, especially bare humus. Others, like the dandelion 
and chicory, excel at salvaging from the subsoil minerals that have 
been washed beyond the horizon of shallow-rooted plants. Such 
contemptible species as buttercup and yellow rattle keep min erals in 
circulation on the surface of water-logged pastures. On hard acid 
ground sheep sorrel hunts up lime. In the natural pasture each of 
these species in its own way deliver minerals at the feet of the 
nitrogen-fixing clovers and at the feet of the grasses which form the 
protective mat. Such is the natural economy of pasture. 

From the foregoing paragraph the goat-keeper is intended to 
^mer two notions — that the other fodder plants of pasture (the 
weeds’) are by their nature, and in general superior in min eral con- 
tent to both grasses and clovers. This will be easily acceptable by 
experienced goat-keepers. That the presence of weeds in a pasture 
increases its general productivity and well-being is a notion that 

^ smacks of nonsense. But it is true, and can be seen to be true if w’e 

-A get over the inevitable misunderstanding. 

/ With time and use a pasture grows weedy and its productivity 
decreases; so we plough it up, put the land through a rotation of 
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crops and manuring and reseed it to a more productive pasture. The 
increase in weed content is a certain symptom of lowered produc- 
tivity; but it is not the cause. The cause is our failure to replace the 
plant foods and minerals which our use of the pasture and the leach- 
ing effect of rain remove. In the weakened turf there is room and 
need for increasing numbers of weeds to provide the deficiencies. But 
if, after ploughing and putting through a rotation, we reseed with 
grass, clover and ‘other fodder plants* suitable to the soil, the pro- 
ductivity of the sward will be higher than if we omit the ‘other fodder 
plants’, and deterioration will be slower. 

No special inspiration or insight into the Workings of Nature is 
needed to reach these conclusions. Brynmor Thomas and fellow re- 
search workers at the Durham University School of Agriculture have 
investigated accurately the earlier suggestions of R. H. Elliott and 
Stapledon. Here are the facts concerning one of their trial fields at 
Cockle Park. 


The percentage composition of the herbage from swards 
containing varying percentages of other fodder plants 


ComtUuent 

Standard 

Grast 

mth 

10 per cent 

With 

50 per cent 

jyith 

100 per cent 
Other 
Fodder 
Plants 

and 

Clover 

Mixture 

Other 

Fodder 

Plants* 

Other 

Fodder 

Plants 

Crude protein 

16-75 

17-19 

16-90 

16-94 

Crude fibre 

21-32 

19-49 

18-61 

15-16 

Total ash (silica free) 

10-18 

11-07 

13-01 

14-83 

Calcium 

1-15 

1-36 

1-60 

2-16 

Phosphorus 

0-29 

0-36 

0-38 

0-41 

Magnesium (MgO) 

042 

0-45 

0-48 

0-52 

Sodium (Na»0) 

008 

0-11 

0-14 

0-18 

Chlorine 

0-26 

0-30 

0-37 

0-48 


It wll be noted that the statement that the removal of ‘weeds’ 
from our pastures ‘losN-cred their mineral content by 20 per cent’ is 
somcv.hai charitable to the agricultural advisers responsible. 

There is a difference between weeds and ‘other fodder plants’ in 
that though weeds arc all mineral-efficient, some weeds arc not fodder 
for any l^ast, and their presence in the pasture reduces productiWty 
accordingly. A list of some fodder plants of pasture, with their con- 

• Later tufr«l ihil 7 per cent of Other FodJer Planti rtoJix-cs 

the ontimam >te14 of rrjhjr nuuxnli. 
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tent of major nutrients and minerals is to be found in Appendix 3. 
The intelligent use of this list will provide all the mineral supplements 
needed in most districts, for goat-keepers who grow most of their 
own goat food — ^vrith the probable exception of salt. ^ 

Some of the fodder plants, such as chicory and plantain can 
grown economically as row-crops — ^but in feeding remember that 
plantain is laxative. Nettles can be grown as a rotational row crop on 
a garden scale if the roots are set in bottomless buckets or oil-drums 
sunk in the soil; they are best used for hay. A permanent field crop 
of nettles for silage and hay is a long overdue agricultural experiment. 
In general the fodder plants are best sown where they belong 
broadcast in a composite pasture. To maintain the pasture’s content 
of fodder plants it is preferable that the field be grazed by cattle or 
horses as well as by the selective goat. 

The provision of fodder plant hay and pasture is particularly im- 
perative for the owners of high-yielding goats which show a liabihty 
to milk tetany in April-May, and to miscellaneous breedmg and 
metabolism troubles in the autumn. The autumn troubles are due to 
high calcium phosphorus deficiency, brought about by the introduc- 
tion of legume or orthodox meadow hay into the diet— hay-making 
increases the proportion of calcium to phosphorus. Tetany is due to 
magnesium deficiency and the foUovdng table is self-explanatory. 

Magnesium content of swards vdth and without other 
fodder plants at various stages of the grazing season 

May June July Aug. Sept. 
Grass and clover only 0-35 0-39 0-46 0-47 0-45 

With 10 per cent other 

fodder plants 0-39 0-43 0-51 0-51 0-47 

With 50 per cent other 

fodder plants 0-47 0-46 0-52 0-53 0*51 

With 100 per cent 

fodder plants 0-53 0-48 0-61 0-53 0-54 

The owners of not-so-high-yielding goats on thin permeable soils 
are, in practice, less bothered with mineral deficiency troubles when 
they grow most of their own goal food, because they are incapable 
of prodding an excess of any mineral in the pasture. Only at great 
expense can they raise the mineral status of the soil to a level at 
which weeds can be cfTectively excluded from the sward. Well-made 
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weedy hay from poor meadows has a better balance of minerals than 
seeds hay from fertile ground. ^ 

No one cares to test new notions on their valued stock. The sug- 
gestions of this section are inevitably rather novel because the scien- 
tific work on which they are founded is recent, and dairy cattle 
fanners have not such big mineral needs to cater for as goat-ke^ers 
have. But the basic idea that the ‘herbs’ or other fodder plants have 
an important place in the pasture and diet of the dairy animal is 
older than any of us, and has received practical confirmation in 
recent times at the hands of the CUfden Park system of farming an 
more recently still at the hands of the ‘organic’ school. All that is new 
here is the exact guidance to the value of individual weeds, and the 
scientific backing to empirical methods. 

Before passing to the alternative method of supplementing mineral 
requirements by feeding concentrated mineral mixtures, it must e 
emphasized that the more we investigate mineral deficiency troubles 
in goats the more we find them due to excess of another 
rather than absolute deficiency. Intelligent as goats are, their bnl- 
liance does not reach to the ability to make, with one sniff and lick, 
a chemical analysis of a complicated mineral mixture, and to ration 
themselves accordingly. That animal instinct in mineral feeding is 
highly erratic has been proved in this country and others on a number 
of occasions. Human skill in mineral feeding is often limited by lack 
of knowledge of the mixture fed and the needs of the stock who 
receive it. , rr j* 

Mineral mixtures will only be required when high levels of feeding 
are practised and the diet is unbalanced in minerals, or on the poorest 
pastures. The standard close-ratio mineral mbclure is suitable for low 
levels of nutrition. On high levels of feeding, the mineral balance is 
usually delicate and the symptoms of deficiency lack clarity. Provided 
the goat-keeper knows the approximate composition of the mixture 
he is feeding, and has gathered some understanding of the mechanism 
of mineral balance in the goat, he has a fair chance of jugging 
successfully with a selection of mixtures. His chances of success are 
clouded by feeding any considerable quantity of mineralized im- 
pound cake, which introduces a big unknown factor into the reckon- 
ing. The best that can be done here is to consider the broad categories 
of trouble. , ... , 

(1) 77jc High Calcium Diet consists almost entirely of high-quality 
fodder crops, clover, lucerne, oats and tares, kale, comfrey, c c., wi 
perhaps a more or less generous allowance of sugar-beet pu p an 
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2 or 3 lb. of concentrates. The danger here Is twofold. The wealth of 
caldum may block the uptake of phosphorus from the diet; ex^s 
caldnm in the blood may ‘brake* tlm effect of thyroxine, pre%’enting 
the release of skeletal phosphorus, and putting a strain on resources 
of iodine. Symptoms are most likely to arise with the introduction of 
winter feeding legume hay, etc., and take the form of lowered pro- 
duction and miscellaneous breeding troubles. 

If the defidency is a dual one of iodine and phosphorus there will 
be a response to seaweed meal, which is rich in iodine; yields wU 
improve with this treatment, but as seaweed meal is poor in phos- 
phorus and very rich in lime the phosphorus defidency will become 
more acute and breeding troubles more ac«ntuated. For this reason 
seaweed meal should never be used in conjunction with a diet of tms 
type. 

A standard close-ratio iodized dairy mixture will meet require- 
ments. A cheaper home-made substitute is 10 lb. salt, 5 Ib- steamed 
bone flour, with J oz. potassium iodide dissolved in a little water and 
sprayed over the dry minerals spread in a tray. Some goats refuse 
bone-meal mixtures; for these faddists a teaspoon of caldum phos- 
phate syrup* a day, and a tablespoon of stock iodide solution (i 
potassium iodide in 3 pints water), mixed with food or drinking* 
water or administered by dosing. 

(2) High Phosphate Diet. This may consist of more than 2 Ib. per 
day of cereals and oil cake in a ration which either does not exceed 
6 lb. of dry matter altogether, or does not include at least 3 Ib. of 
legume hay or its equivalent in g ree n legumes. The diet is often met 
with under circumstances where bulky food of good quality is scarce; 
the symptoms are precipitated most often in early spring, w’hen the 
goat is being brought into milk on inadequate roughages; milk fever 
and tetany are serious consequences; nervous excitement and blood 
in the milk are warmngs. 

Goats so fed have a great appetite for seaweed meal in many cases; 
^owed free access they may consume so much that a phosphorus 
cfidency results. They should be limited to 6 oz. of seaweed meal 
^ day, which is as good a supplement as any for a diet of this type. 
Standard dairy salts are oflittle use. 

Cddum phosphate syrup and a vitamin D supplement can be 
admimst^ to goats who do not take weU to seaweed meal. The 
mixture is a valuable one because it is well digested and can swamp 
excess of either caldum or phosphorus in the blood by its correct 
Strictly spea kin g, 'calchnn lactc«hosphate’. 
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proportions. But the inclusion of vitamin D constitutes a brake upon 
the effect of thyroxine and may give rise to iodine deficiency. The use 
of calcium phosphate vitamin D mixture on goats in late pregnancy 
has been associated with symptoms of pregnancy toxaemia abortion 
and muscular collapse. 

Let no newcomer to goats be in the least alarmed by these com- 
plications in feeding mineral mixtures. Correctly fed goats do not 
need them at all; very high yields can be maintained without them, 
even overfat condition along with high yields is possible without 
indulging in this jugglery. The mineral mixtures are only necessary 
where a goat-keeper who cannot grow or obtain suitable bulk foods 
wishes to enter the ranks of pedigree breeders and showmen. For 
moderate yields good meadow hays and ordinary grazing, or even 
hill graring, are quite adequate. For the highest yields without 
mineral mixtures it is necessary to feed the goat mainly on high- 
quality bulk foods incorporating a balanced variety of broad-leaved 
fodder plants, and not only legumes. Chicory appears to be the only 
plant which can by itself meet all the goat’s needs of major and minor 
nutrients and minerals and produce an economic bulk of fodder from 
cultivated land. 


VITAMINS 

No subject better illustrates the change of balance in the science of 
animal husbandry which is taking place than a study of vitamins. The 
ever-deepening knowledge of the normal and natural chemist^ of 
the animal body is continually adding to the list of essential nutrients 
new ‘vitamins’, substances whose presence in small amounts is essen- 
tial to health. The identification of each new vitamin replaces a 
chemical drug, a surgeon’s knife or a pathological frustration by a 

natural foodstuff. . , . , , , 

It is normal pracUce to classify the vitamins into the fat-soIublc 

(A,D E and K) and water-soluble (all the rest) groups. This serves 

no useful purpose to the farmer and is a fruitful source of popular 
error, and inaccurate adverUseraents of vitamins A and D as synony- 
mous ‘sunshine vitamins’. 

Vitamin A has nothing to do with sunshine and is a colouricss 
substance whose importance to nnimai iife lies mainly in fortifying 
the body’s outer defences of skin and mucous membrane against 
infection and keeping them in good condition. Its deficiency gives 
rise to disease of the mucous membranes, particularly that of the 
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eyes, causing night-blindness and soreness, and to a higher suscepti 
bility to infection. It is equally important to man and goat. 

The natural sources of the >atamia for the goat are the carotenoj 
pigments associated with the green colouring matter of plant leaves 
and the yellow colouring matter of carrots, roots and yellow 
Carotenoids are absorbed from the digestive tract, and convert 
into vitamin A in the animat body. The conversion of carotene mto 
vitamin A depends on the activity of the th;^oid gland; goats have 
a thyroid gland half as big again, in proportion to their size, as tha 
of a cow, and they are exceptionally efficient in converting caro- 
tenoids into wtamin A. 

During the summer months when green herbage rich in carotene 
abounds, both goat and cow store a reserve in the liver. In winter, 
when natural supplies of carotene are scarce, part of these reserves are 
expended in current use. But a certain proportion remains in the liver 
to be released, when the goat kids, into the colostrum and first milk. 

While winter supplies of carotene are poor, a maintenance allow- 
ance is to be found in well-cured hay and silage, while kale and 
carrots in the diet will help to maintain the vitamin quality of the 
milk. Seaweed meal made from fresh Ascophyllom has a useful caro- 
tene content and yellow mairg U the richest source among concei^ 
trates. Some attention to the goat’s carotene supplies in winter rt 
well rewarded as they will digest it more efficiently than the cow, and 
pass it on in the milk when the fauman consumer thereof is in most 
need. If available food will not supply it, a vitamin supplement, snch 
as that sold by Boots and Cooper MacDougall, wU serve equally 
wcIL Cod liver oil is not recommended as a source of vitanun A fof 
goats in normal circumstances. 

Vitamin-A deficiency in goats should not arise under normally 
good maMgcment But goats arc subject to infestation with two 
kinds of internal parasites that ma y affect their vitamin-A reserve, 
lis'cr fluke is common among goats sharing water-logged pastures 
with sheep and cattle, and where sheep or cattle are subject to anti- 
fluke dosing, goats should be included in the routine — the standard 
sheep dose of hexachlorcthane being suitable. Such treatment should 
be foUowed up with a vitamin-A supplement, preferably of the dry 
type. Coccidiosis produces sdolent symptoms in goats on close- 
CTopped pastures. Infection is confined to warm damp weather and 
1$ commonest in «rly summer. Coccidia block the upuke of caro- 
tenoids from the intestine and the use of a vitamin-A supplement 
speeds cons’alescence. 
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Vitamin B is a complex composed of a number of substances 
soluble in water, required in varying proportions by different 
animals. Men, pigs and poultry suffer most from deficiencies. The 
goat, along with other ruminants, is blessed with bacteria that syn- 
thesize most of the vitamins from constituents of foodstuffs in the 
digestive tract, and is largely independent of a dietary supply of the 
vitamins. However the process may be thrown out of gear by several 
possible misfortunes. There may be a shortage of the necessary con- 
stituents in the goat’s food — a lack of cobalt, for instance, may pre- 
vent the synthesis of Bi,. The food may contain substances which 
inhibit the synthesis of the vitamin — some cereals and pulses have 
this effect. Certain types of diet, particularly diets low in fibre, may 
discourage the proliferation of the bacteria responsible for vitamm 
synthesis. Parasitic worms may grab the vitamins after the bacteria 
have synthesized them and before they are absorbed into the body 
of the animal. Apart from dangers arising from lack of cobalt, which 
have already been dealt with, the vigorous persistency with which the 
bacteria carry out their task will overcome any handicaps to the 
process which are likely to aflBict a reasonably well-tended goat. 
Nevertheless, a goat reduced to poor and shabby condition by per- 
sistent worm infestations or prolonged digestive troubles will benefit 
from access to a vitamin-B supplement. This may be preluded in the 
form of bran mash, wheat-germ meal, yeast, yeast extracts, or pro- 
prietary vitamin concentrate. Seaweed meal is a useful medium level 
source of supply suitable for regular use to prevent deficiency arising. 

Vitamin C is not required in the diet of ruminants, though it is 
usually present in large quantities. The goat makes vitamin C out of 
the constituents of the blood. No deficiency of vitamin C in goats 
has ever been reported and only rare cases occur among cattle. ^ 
Vitamin D is necessary for the absorption into the body of calciuin 
and phosphorus and for their deposition in the bones. Along with 
calcium, vitamin D acts as a check on the action of thyroxine and a 
control of the metabolic rate and the rate of demineralizaUon of the 
skeleton during lactation. The goat’s requirement of vitamm D is 
not fixed, but varies with its feeding and phosphorus intake. A goat 
on a low level of nutrition will build a sound skeleton and keep free 
of milk fever, tetany and osteomalacia under a very much smaller 
intake of vitamin D than that needed by a well-bred, well-fed pat. 
In breeding for high milk yields we automatically breed for higher 
thyroid activity and larger vitamin-D requirement. 

The main source of vitamin D for goats is the artion of sunlight 
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From France (Crepin’s La Chevr^ 7 lb. per 100 lb. weight 
Italy (Giulani on Maltese goats) 5 lb. per 100 lb. wdght 
Germany (Uhlrich) over 5 lb. per 100 lb. weigh 

Britain (B.C-S". Year Book'SL)'. 

Minimum 5 Ib. per 100 Ib. weight 
GaUon milker 6-5 lb. per 100 lb. weight 

In the American experiments on goat nutrition mentioned 
the goats were fed ad lib. and no attempt was made to assess th^ 
food capacity as such. But their food intake (of a rather concentrated 
and monotonous diet) was recorded, and so were their bodyweigh^ 
Thanks to Professor Asdcll, who provided me with unpublishrf 
information regarding the diet on which the goats were fed, the 
following figures can be ©ven: 

Seven goats over six months consumed on the average 5*15 Ih. 
dry matter per 100 Ib. bodywdght per day. 

So-en goats during the week of nunimum food consumption ate 
on the average 4*7 lb. dry matter per 100 lb. bodyweight per day- 
Seven goats during the week of maximum food consumption ate 
on the average 6*3 lb. dry matter per 100 lb. bodyweight per day. 

The hungriest goat during the week of maximum consumptioo 
ate 8 lb. dry matter per 100 lb. bodyweight per day. 

Further confirmation of the exceptionally large appetite of the goat 
can be obtained merely by glancing at the yields of officially recorded 
goats and relating them to the efficiency with which goats have been 
shown to convert food to milk. A gallon of TwilV represents between 
3’3 lb. and 4*5 lb. of starch equivalent in food intake — that is, fro® 
6 to 9 lb. of normal dry feeding — and many goats give between li 
and 2 gallons of nulk a day for long periods. 

It seems fair to state that the minimum appetite of the goat is about 
5 lb. of dry matter per 100 lb. of bodyweight, and that well*bred« 
productive goats can extend their intake capacity to over 8 per cent 
of bodyweight. 

The economic importance of exploiting the goat’s appetite to the 
fuU is obvious. Even a high-yielding goat can obtain almost the 
whole of her food requirements from natural herbage during a great 
^ of the year. To ffiustrate the point the foUowing table shows 
how a goat, giving a gallon of milk a day, can meet her minimu® 
requirements of ph^phorus on different types of graang. Phos- 
phorus IS a good indicator of the presence of other essential nutrients 
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on a substance in the skin. Even during winter-time normal exposure 
to sky-shine (not even wintry sun) will provide more vitamin D than 
can be found in the natural diet- For goats on a moderate diet with 
a moderate yield we need look no further than the open air for 
vitamin-D supplies. The high-yielding goat, especially in winter-time, 
needs special attention. 

Vitamin D is found in herbage in quantities, being formed 
by the action of sunhght on plant substances. The concentration is 
not great, but the process of hay-making increases it and theoreti- 
cally 4 lb. a day of good hay, preferably clover hay, should provide 
ample wtamm-D supplies to any goat. In practice it often fails to do 
so, as instanced by tetany and milk fever. For hay also contains a 
substance that counteracts the effect of vitamin D. For well-fed goats, 
be th^ growing or milking a winter-time supplement of vitamin D 
IS advisable as a safety measure — and with very high yielders such a 
supplement may be continued into the summer with advantage; Cod 
Uver od is not advised for a variety of reasons; it is indigestible, 
^ small quantity causes big fluctuations in milk 
yield and butter-fat Combined with typical winter feeding rations 
wd liver oil is capable of producing vitamin-E deficiency symptoms 
tmuscular degeneration) in all ruminants; in goats it appears to be 
the only method of inducing a dcfidcncy of vitamin E. 

ly vitamin-D concentrates are obtainable mixed with other dry 
Vitamins, or on their own. Seaweed meal has a moderate vitanun-D 
content and is suitable for regular use mixed in the feed otbi^’ 
yielding _go^ at the rate of about 1 oz. per lb. of concentrates. 

vita^ E IS somewhat enigmatic in its functions: a dcfidency 
, “ rats, fatty degeneration of the muscles of calves, 

muscular degeneration in sheep and goats. 
^ produce in rats, is a troublesome disease of 

T produced in fuU-grown ruminants only with great 
Pro^<^ goat-keeper it has in- 
the one comiecuon. Where goats are used for calf-rearing, 

the goat intn I'lT ^ dietary supply of vitamin E is passed by 

supplement Th calves from the need for vitamin-E 

or wheat-germ m ‘^,^*“PP^^rotiiegoatmay takethefonaofbran 
plement aid not r ^ves should have a dry vilamin-D sup- 
bear the Sam I »• t^ce-element selenium appears to 

^ docs to vit^Ba- 

supplements. 

Erstwhile vitamins G and H have been relegated to the B complex. 
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Vitamin K is concerned with the clotting of the blood; all ruminants 
are adequately supplied on farm diets; a deficiency is rarely reported 
among cattle; a deficiency in goats would be a collector s piece. 

APPETITE 

Until we know what weight or bulk of food a goat will eat in the 
day, we cannot tell in what form the pounds of starch equivalent and 
digestible protein of the scientific ration should be ofiered. Without 
some kind of standard for the goat’s appetite no scientific rationing 
system can be practised. 

In fact, no such standard exists. No scientific rationing of goats 
has ever been practised; every experienced goat-keeper has his own 
empirical methods of feeding; the literature of the subject is rich in 
whimsy, quackery and vagueness. 

When a scientific worker, inexperienced in goat feeding, is called 
upon to feed goats in the course of his experiments, he lo oks for the 
vital information regarding the goat’s appetite and nutritional needs 
in the international reference work, Morrison’s Feeds & Feeding (or 
in Hanssoa’s Animal Feeding if he is a Spaniard or Scandinavian). 
Morrison’s Feeds & Feeding devotes half of one page to the goat in 
a 1,200-page book. The sample ration given (presumably for an 
average goat of about 100 lb. weight) allows the goat 31 lb. of dry 
matter a day. Hansson allows the goat 2 lb. dry matter per 100 lb. 
weight each day, as a minimum. A leading British scientist, who used 
the more generous Morrison formula, writes to me from one of our 
research institutes as follows: ‘When we first started keeping goats 
We had no provision for isolating them from one another in separate 
stalls and occasionally a goat would break away from its chain and 
cat the meal of another goat after having finished its own. This meal 
being dry caused an acute impactation of the rumen. Such impacta- 
tion caused the death of three goats when we first started keeping 
them . , , this happened twice again but we saved these latter two 
animals by giving a spoonful of kerosene. . . .’ A ration which 
ne^ssitates goats being kept strictly isolated from one another , under 
death, is unsatisfactory! 

Writers on goat-keeping produce a fair number of sample diets; if 
you happen to have at hand the particular combination of foodstuffs 
rewmmended, such diets arc useful; if not, not. But at least one can 
^ culatc from them the quantity of dry matter per day recommended 

y practical goat-keepers. The results are illuminating; 
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Vitamin K is concerned with the clotting of the blood; all ruminants 
are adequately supplied on farm diets; a deficiency is rarely reported 
among cattle; a deficiency in goats would be a collector s piece. 

APPETITE 

Until we know what weight or bulk of food a goat will eat in the 
day, we cannot tell in what form the pounds of starch equivalent and 
digestible protein of the scientific ration should be offered. Without 
some kind of standard for the goafs appetite no scientific rationing 
system can be practised. 

In fact, no such standard exists. No scientific rationing of goats 
has ever been practised; every experienced goat-keeper has his own 
empirical methods of feeding; the literature of the subject is rich in 
whimsy, quackery and vagueness. 

When a scientific worker, inexperienced in goat feeding, is called 
upon to feed goats in the course of his experiments, he looks for the 
vital information regarding the goafs appetite and nutritional needs 
in the international reference work, Morrison's Feeds & Feeding^ (or 
in Hansson’s Animal Feeding if he is a Spaniard or Scandinavian). 
Morrison’s Feeds d Feeding devotes half of one page to the goat in 
a 1,200-page book. The sample ration given (presumably for an 
average goat of about 100 lb. weight) allows the goat lb. of dry 
matter a day. Hansson allows the goat 2 lb. dry matter per 100 Ib. 
weight each day, as a minimum. A leading British scientist, who used 
the more generous Morrison formula, writes to me from one of our 
research institutes as follows: ‘When we first started keeping goats 
We had no provision for isolating them from one another in separate 
stalls and occasionally a goat would break away from its chain and 
cat the meal of another goat after having finished its own. This meal 
being dry caused an acute impactation of the rumen. Such impacta- 
tion caused the death of three goats when we first started keeping 
them . . . this happened twice again but we saved these latter two 
animals by ^ving a spoonful of kerosene. . . .* A ration which 
ucMssitates goats being kept strictly isolated from one another, under 
pain of death, is unsatisfactory! 

Writers on goat-keeping produce a fair number of sample diets, if 
you happen to have at hand the particular combination of foodstuffs 
>^ommcnded, such diets are useful; if not, not. But at least one can 
^Iculatc from them the quantity of dry matter per day recommended 

y practical goat-keepers. The results arc illuminating: 
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will favour the domifiance of disease-producing bacteria such as 
those associated with entero-toxaemia. 

Appetite, however, varies between different breeds of goat The 
survival of wild goats in places where the vegetation is too coarse 
and sparse to maintain any other grazing beast is an indication that 
a large appetite is characteristic of the species. But goats have long 
been domesticated and this character has been modified along wit 
others. 

Breeds of goats developed under cold conditions have auto- 
matically been developed with large appetites. Low temperatu^ 
during early life stimulate more vigorous heart action which results 
in the development of wide-sprung ribs. Low temperatures later m 
life guide the chilly goat to consume the maximum of fibre, for heat 
The contrast between the wide-sprung ribs of the Swiss breeds and 
the flat-sided appearance of the notable dairy breeds from hot 
countries is self-explanatory. 

If it is desired for economic reasons to feed a concentrated ration 
—as it well may be in order to cut the labour costs of stall-fwduJS"" 
then a goat of suitable breed type must be chosen. They are not e^y 
to find in Britain, but flat-sided Anglo-Nubians and goats showing 
signs of Maltese blood in their appearance do exist. 

PALATABILITY 

There is little in the way of green vegetation that the goat will not 
eaL Its taste is more catholic than that of other grazing stock; its 
diet includes about 15 per cent more species of plants than the cow s 
or sheep's. Spines, thorns and bristles are seldom deterrent; stin^g 
nettles are popular and even the most tender-mouthed kid will engulf 
the fully armoured head of a spear thistle with pleasure. 

Favourite trees are elm, ash, hazel, willow and oak. 

Favourite shrubs are brambles, briars, ivy, gorse and Ung heather. 

Most favoured among common weeds are hog-weed, thistles, 
seeding stinging nettles, plantaio, cleavers and docks. 

The best of the classic forage crops for goats are maize, mashlum* 
rape and kale; less usual but well liked are sweet blue lupin, arti- 
chokes, chicory and cotnfrey. 

Among the roots the potato takes first place, with mangolds and 
sugar b«t second. Swedes and tuiuips are almost 90 per cent cold 
water ; in vdntcr-time only goats on a very fibrous (and therefore 
warming) diet will eat them regularly in quantity. 
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Of hays goats prefer the leafy and well cured. As they are able to 
pick out fragments answering to this description from an inferior 
mass they do so, and waste in the process most of the mfenor mass 
and a great deal of the best leaf. Clover and lucerne hay is hked by 
goats and widely used by goat-keepers; but it is expensive to buy and 
impossible to grow in many districts; the leaf is excessively fragile and 
the stem often excessively tough. Hay made from a leafy cocksfoot 
and clover mixture is perhaps the most economical feed; the tou^, 
easily cured cocksfoot leaf encloses the fragile clover m an in- 
extricable tangle and feeding losses are low. But any re ^ 
will suffice. Hays made from the classic meadovv grasses all tend to 
be minerally deficient for and relatively unattractive to the goat, ay 
made on a weed patch with the maximum of nettles and docks is 
always preferable. Dried branches, pure nettle hay, and dned com- 
frey leaves are luxuries for which only the minority of goat- eepers 
can find the time, space and sunshine. 

In bygone days gorse was harvested as hay for pats and horses 
and ground in whin mills for cattle. The mill, which exercised the 
bull as well as the horses, consisted of a 6-ft.-long truncated cone of 
granite, which was pivoted in the centre and rolled around a stone 
circle on which the gorse was laid. The mill stones sometimes survive 
as gate-posts. It is a good and palatable feed for goats; the modem 
hammer null with a coarse plate overcomes the problem of handling 
without making the product too dusty. . . i j 

Of the straws, well-got pea and bean straw are rich in pnerals and 
well liked. Good oat straw Is quite as palatable as inferior ^^y, and 
for the goat probably has a higher feeding value. Goats cat e Jiead 
of each oat straw and reject the butt; they eat clean chaff with better 
appetite and little waste. Other cereal straws are not weU hked. 

To silage goaU, like cattle, take a ready liking once they have 
overcome their initial disgust. But goats are more critical ^an catt e 
of silage quality and the losses around the outside of the silage heap 
are consequently greater when the silage is fed only to goats. 

The appetite of the goat for any one concentrate or any one mix- 
ture of concentrates, fed in quantities of over 1 to 2 lb. per day, soon 
palls. Goats aren’t fussy about the small amount of concentrate they 
get if fed at lower levels. Strange concentrates in the diet of a pat 
fed large quantities arc always greeted with suspicion. Very high- 
yielding cows, who have a daily turnover of nutrients and minerals 
similar in relation to their body reserves to that of a moderate goat, 
reveal the same caprictousness towards their concentrate ration. The 
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root of the trouble presumably lies in the fact that no man-made 
compound or mixture of concentrates is adequately balanced. It is 
necessary to maintain variety in the ration, not only to maintain its 
palatability but to rectify the errors of one formula by those of the 
next. 

Avoid groundnut cake for goats; it is not unpalatable but has been 
shown to be poorly utilized. For light rationing, whole oats and bran 
are liked and suitable. Maize germ meal and the maize residues from 
cornflour manufacture are among the cheapest, most efficient and 
most palatable sources of protein for the goat. Sugar-beet pulp, 
soaked or dry, is appetizing and rich in calcium; it is an ideal com- 
panion to silage, but if fed In quantity requires a phosphorus-rich 
accompaniment, such as bran. More use might be made of fish meal 
and herring meal in small proportions; it is mineral-rich and attrac- 
tive to goats. Heavily fed goats scorning all normal concentrates have 
been known to consume poultry pellets to their advantage — ^possibly 
because of the fish-meal content. 

But for the goat, of all animals, to have to tempt the appetite is a 
proof of bad management. Bad management is often necessary to a 
win in the show ring with any kind of stock, and the show ring play* 
its part in serious food production. But the artistry of the goat- 
feeding bucket is a subject for goat fanciers and not for goat-keepers 
or goat farmers, to whom this book is dedicated. 


WATER 

The goat needs a clean and regular supply. If the available water 
is hard, allowance should be made for the fact in assessing the 
animal s need for minerals. ‘High-calcium’ phosphorus deficiency is 
a emnmon cause of male infertility in hard-water districts. 

^ The goat derives its heat mainly from the fermentation of roughage 
m the rumen; in winter-time cold water is only suitable for a goat 

with an ample store of roughage inside her. 

Q the important goat-dmrying districts of the south of Spain it is 
tLT 11 * *°^ practice to warm the goat’s water in the summer sun, as 
c 2s in the winter. The goats are yarded and fed a concentrated 
^ u ^ practice has been endorsed by the experience of two 

J “ undred years of goat farmmg on the Mediterranean coast, 
. . . ^ cannot afford to laugh at the notion of wanning the 

A ^3tcrofany goat fedconcentrates in appreciable quantities. 

A ary diet with a restricted water supply will tend to fatten any 
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goat. Goats impose such a diet on themselves prior to the breeding 
season and during early winter, with the effect of reducing them m\k 
yield and increasing their reserves of flesh and fat. An artificially 
stimulated thirst— brought about by adding salt to the tonkmg- 
water, or favourite feed— is used to increase milk yield. The same 
effect is achieved by feeding sloppy concentrate imxtures and dis- 
pensing quantities of oatmeal gruel to stall-fed goats. Sue tec niques 
strip the goat’s body reserves and put them in the milkmg-pail. It tne 
goats are too fat they may be justified. Otherwise you have your un 


and pay. 
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Chapter 8 

FEEDING PRACTICE 


XJnder farm conditions the rationing of the goats will be done 
almost entirely by the goats themselves. It differs in no way from the 
general procedure ofrationing dairy cows except that the pastures will 
usually cost less or nothing to grow, and the amount of bag feeding 
required will be less per gallon of milk and more easily measured. 

We have now reached the end of a small instruction booklet on 
operating a highly efficient small mUk-producing machine known as 
The Goat’. We have dealt with the subject of maintenance and 
running repairs, with fuel consumption and the suitable types of 
fuel; we have issued the necessaiy reminder to keep it topped up 
with water. All the ‘The Goat’ salesman has to do now is to point 
out to the customer that he will find in the end papers of the book 
all the requisite information about types of fuel available in the 
district. The customer must, of course, decide for himself how much 
milk he wants from the machine and fuel it accordingly. With a 
complacent farewell the salesman may now get into his delivery van 
and sail away. 

"niis is, in effect, just what the conventional exponents of ‘scientific 
raUoning for milk producUon’ do. If they don’t exactly sell their 
customers a pup, they certainly sell an animal of some kind under the 
false pretracc that it is a machine. 

The swindle is not immediately apparent. If you buy a goat which 
pves a gallon of milk a day, and which the railway consignment note 
shows to weigh 140 lb., and you feed her in accordance with the 
formulae given in this chapter, 

i.c. for Maintenance 0^ x 1-4 = 1-26 Ib. starch equivalent 
f n j ^ ~ digestible protein 

for Production (1 gaffon) « 3-25 Ib. starch equivalent 
and 0-5 Ib. digestible protein 
,.«j»aicu in o • ' - . - 

form. . . . 
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then you are not likely to experience any serious trouble for some 
time. You will, of course, cut down her ration as her yield declmes 
in the later stages of lactation. In early autumn she wiU show some 
signs of being unsatisfied with her diet and will raid the food-bm it 
she gets the chance. By Christmas she wiU have little appetite even 
for a small ration and will probably go dry. During ^ 

February she will show further signs of being unsatisfied with her 
ration; when she kids in March she will yield only 6 pints a ay 
instead of eight. You will then become very angry with scientmc 
rationing*, decide that you have been underfeeding the goat (w ic is 
quite true) and proceed to give a much more concentrate ra mn. 
The effect on the goal’s yield wiU be sUght and transient; the eflect 
on her health may be greater. Autumn will probably find you trying 
to bolster up a declining yield with ever-mounting heaps o concen 
trates. Usually during the first half of September, but often nearer 
Christmas, you will end your experiment in ‘scientific rationing as 
you fill in the grave. 

Tlie Metabolic Cycle 

There are empirical ‘wrinkles’ which avert some of the conse- 
quences of mechanical rationing: most helpful is the instm^ion o 
‘steam up’ a goat before kidding; that is, to provide a full production 
radon during the last eight weeks of pregnancy. Even this job can be 
done more efficiently if you understand the reason for doing i 
if the process is part of an all-year rational scheme of feeding, w ic 
treats the goat as an animal and not a machine. ^ i, * *1, 

The crowning fallacy of mechanical rationing is the notion that tne 
goat’s expenditure of nutrients should exactly balance her income on 
a day-to-day basis. In reality, like so many flourishing agnculturai 
enterprises, the goat lives on her overdrafts for a large proportion 0 
the year, and it is only during the last few weeks of pregnancy that 
the balance is struck and her solvency tested. ^ _ 

The advantages of the arrangement are easily seen. Dunng ^ 
late summer, autumn and early winter the goat’s milk production is 
relatively light and her digcsUve capacity is not fully employed m 
supplying her udder. Given the opportunity she can at these pcnoas 
lay up a reserve in her body, on which she can draw airing the 
following spring and summer when the demands of her u cr wi 
usually exceed the through-put other digestive system. Like a good 
motor-cyclist, she takes her comers before she comes to them, so that 
at the point of greatest danger there is less stress. 
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BREEDING SEASON and METABOLIC 
RATE of Goats in N. America 



Fig. 14* 


The agency by which this arrangement is regulated is the activity 
of the thyroid ^and, which controls the goat’s metabolic rate — the 
speed at which her body processes work, her activity and appetite. 
In Fig. 14 the course of the goat’s metabolic rate during the course of 
the year is illustrated. It wll be seen that this course is very closely 
tied with the needs of the breeding season. The exact timing of the 
metabolic cycle does vary with the timing of the breeding season, 
which begins nearer to mid-summer as the goat lives nearer to the 
Pole (North Pole in the northern hemisphere and South Pole in the 
southern hemisphere). This shift in timing makes it exceedingly 
dilRcult for goat breeders in Scotland to record milk yields as high as 
those obtainable farther south, because the peak of the metabolic 
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rate of goats in Scotland is reached at a time of year when natural 
feeding is poor. , 

Metabolic rate reaches its lowest level in early autumn, about 
three weeks before the onset of the breeding season. The most ob- 
vious indication of this stage in the cycle is the sudden drop m yield 
of the milking goat, which continues for about a week and then 
stops, the yield remaining at the lower level as regards quantity, but 
improving in quality. No purpose is served in trying to oppose is 
fall in yield. Immediately the fall becomes apparent, introduce, or 
allow the goat access to, rougher and drier forage, the drier ration 
will assist the goat to divert its food into building reserves for nex 
lactation. 

As soon as the yield settles down at the new level the appetite o 
the goat increases rapidly. Feeding during the subsequent mont is 
specially important for the goat’s fertility, should enable her to make 
substantial weight gains and fit her to face the chills of autumn, e 
diet should remain dry and rich in fibre; the energy value of t e 
ration should rise to that of a full production ration at the height o 
the breeding season, but the protein content of the ration can be 
relatively low— -1 part digestible protein to 8 parts starch equivalen 
for a goat whose yield at the rime has fallen to under 4 pints or a 
1:7 ratio for heavier milkers. ^ ^ 

After the peak of the breeding season is passed the yidd an 
appetite of the goat declines until mid-winter. Feed in sympathy with 
this decline, maintaining a dry type of diet relatively rich m energy 
(carbohydrates) and fibre. 

The recurrent periods of ‘heat’ during the breeding season affect 
different goats in different ways. In some goats the secretion of hor- 
mones is so powerful in relation to the activity of the thyroid that 
milk yield almost ceases; but in a goat with a very active thyrmd t e 
opposite effect may be produced. In cither case it is an inherent 
characteristic of the goat which diet does little to alter. 

Whether the goat milks through the winter or dries off before mid- 
winter depends on the activity of the thyroid, and on whether she is 
in kid. While the activity of the thyroid is largely an inherent charac- 
teristic, maximum activity (and therefore productivity) for any one 
goat is secured by feeding in full sympathy with the fluctuations in 
metabolic rate. The greater liberty the goat has to select her own 
ration in type and quantity the more exact will be the sympathy. 
Man-designed rations arc at best a necessary evil. 

The common and fatal error is to adopt a feeding policy designed 
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to secure a high uniform level of production throughout the year. To 
do so is to fight a pitched battle with the ^andular rhythm of the goat 
and the whole patterning of its wtal processes; to turn the goat into 
a battlefield for an idiotic contest between the veterinary profession 
and the agents of disease. 

Winter Feeding 

From imd-winter until early spring the metabolic rate of the goat 
rises steadily to its maximum level. The goat-feeder’s job 
gani7e a crescendo of quantity, quality and palatability in the feeding- 
racks to support the natural upsurge of productivity and add impetus. 
But some caution is necessary if the goat is in kid, and especially 
she is naturally capable of high yields. 

Winter production is a drag on the development of the condition 
and vitality if the goat is also supplying the needs of growng kids in 
her womb. In any goat that milks past mid-winter the jield wil 
increase as the days lengthen; if the early increase is given much 
encouragement a good milker will milk till she kids again; the strain 
on her resources is excessive and her performance in the subsequeut 
lactation will suffer. 

To dry off a goat of a high-yielding stram is not easy ; mere starva- 
tion gives unsatisfactory results. But (here is no objection to restrict- 
ing water intake and making her diet as dry as possible over a short 
period. A teaspoon of cod liver oil per day will give assistance. By 
these means, and by milking irregularly and without stripping, every 
effort should be made to ensure that the in-kid goat has ended her 
last lactation at least eight weeks before she is due to start her next. 

The goat who is in kid but not in milk after mid-winter also 
requires cautious feeding during the early part of the year. A high 
level of feeding throughout pregnancy makes kids that are too big to 
be bom with ease: if the diet is also high in minerals the bones of the 
kids will be too hard and solid at birth. A gently rising, dry, and 
fibrous diet with a rather low-protein content is indicated. The kids 
grow very slowly during the first three months of pregnancy and 
their food requirements are msigmficant. 

'Steaming Up' 

During the last eight weeks of pregnancy, the growth of the kids 
is rapid, and the metabolic rate of the goat rises rapidly. Through 
this period the content of the ration should rise to the level of the 
full production ration — that is the theoretical requirement of the goat 
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when giving the peak yield that is expected of her— and the level 
should be reached a week before the goat kids. At the same time the 
dry nature of the ration should be changed and the sappiest materials 
available supplied in lieu. , *t.» 

It is hard to design a sappy, rich diet in early spring, when the 
marrow-stem kale is reduced to blasted stumps and most of e too s 
have been used to make the ration too succulent in early water, u 
with planning it is possible: hungry-gap kale will be fruitful at this 
time and so will Russian kale. Mangolds, fodder beet an carro s 
can be stored for the occasion. In southern districts comfrey ® 
making succulent growth. At the worst, sugar-beet pulp can e e 
soaked instead of dry. But in the effort to increase water intake the 

objection to cold water must not be forgotten. ^ . uu 

For three or four days after kidding the level of the diet should be 
lowered and made more fibrous, to minimize the shock to the goat s 
udder and metabolism of the sudden flow of milk. Thereafter it 
should return to the previous top level and stay there for three or our 
weeks. After the lactation is well established the goat can safely be 
fed a little below her theoretical requirements. She should be caring 
the makings of many gallons of milk on her back and c es an 
should be allowed gradually to dispose of the burden into 
pail. During the first four months of lactation the milbng goat should 
lose weight steadily. 

This system of feeding is less revolutionary than 
will believe at first sight. In essence it is the system whch has been 
used in the dairy cattle herd belonging to Boots Ltd., 
supervision of Mr. Stephen Willinms, M.Sc.. for the past tvjlve 
years. This herd is characterized by regular caiving. complete fr^dom 
from chronic contagious mastitis for the past twe ve ^ 

from digestive disorders and complete 

can claim a 305-day herd average of ° 

progressive lactations — 850, 950, 1,000, 1,100, , g 
number of 10,000-gallon cows. 

The system suggested accords well with that recommended by the 
late Mr! Newman Turner for catUc-nnd it is surely 
solid ground upon which Boots Ltd. nnd Mr. Newman Turner can 

find a common footing. , , , . j i. , 

The natural metabolic cycle of dairy cattle has been messed up by 
winter breeding nnd their daily diy-malter capaaly extends only front 
21 to 31 per cent of bodywelght. For goats, who have a restricted 



FEEDING PRACTICE 

breeding season and a far wider range of capacity, the system clearly 
has greater merits. 

The main merit of the system lies in the fact that it spreads the 
work which has to be done by the goat’s digestion more evenly over 
the year. This makes the dmly task of digestion suffidently small, to 
enable the goat to obtain by far the greater part of her food require- 
ments in the form of fresh greens and roughages which she can 
ration for herself. 

Frequency of Feeding 

When a goat cannot obtmn what she wants, when she wants, not 
only have we the risk and labour of rationing her, but we must see 
that her ration is split into small and frequent feeds. Feeding with 
the flock on free range all day the goat eats a little, cuds a little and 
eats a little again; shut in a yard or stall with other goats or alone, 
or allowed out to graze for a restricted period, the goat stuffs all she 
can while it is there. The difference in the food value of a given 
weight of fodder has been shown to be twice as great if the day’s 
ration is divided into five parts offered at intervals during the day 
than if it is all fed at one time or, to put the matter in a more 
frightening way, the goat needs twice as much food per gallon of 
milk produced if the food is fed at a single feed than if it is fed at five 
separate feeds— what is more, she will eat it. This is fairly well under- 
stood In normal stall-feeding practice — but it tends to be forgotten 
when goats are put out to graze for restricted periods. 

The reason for the importance of the ‘little and often’ principle is 
that the rumen bacteria attack the contents of the rumen as long as 
it is there. At first their attack results mainly in the conversion of 
fibre into digestible sugars and the release of the digestible substances 
locked in the fibrous cells. But if the food stays long in the rumen the 
digestible sugars and proteins so released are broken down into heat 
and gas. With frequent feeding small quantities of food pass rapidly 
through the rumen and the nutrients in them are digested by the 
goat: with massive single feeds the food remains packed in the 
rumen for a long period and sustains heavy losses. 

Goats put out for two or three hours’ grazing and brought in again 
benefit little more than if they were out for a quarter of an hour. 

Feeding for Butter-fats 

• produce milk wth a high percentage of butter-fat 

js inherited, butter-fat percentage being one of the easiest breed 
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characteristics to fix. But the ability of an indmdual to exercise her 
inherent capacity for butter-fat production depends on several other 
factors. To understand the situation it is necessary to take a closer 
look at the goat’s internal economy. 

The goat’s rumen (first stomach) is a fermentation vat, where all 
she eats is fermented by bacteria and changed into the substances 
which the goat actually digests and absorbs. Though some food may 
pass through too quickly to be changed — dairy nuts on an empty 
stomach, for instance — most food is utterly changed before it is 
presented for true digestion, or for absorption through the walls of 
the rumen itself. Energy foods are absorbed in the form of fatty 
acids; the sugars and starches, which constitute most of the energy 
food in green fodder and concentrates, are changed into butyric and 
propionic acid ; the cellulose, which comprises most of the fibrous 
matter in the diet, is changed into acetic acid. The goat depends upon 
the supply of acetic acid to make her butter-fat. 

To realize her inherent potential for butter-fat production, the goat 
needs, not only an adequate proportion of fibrous fodder in her diet 
during lactation, but also to be so reared and managed as to develop 
to the full the capacity of her digestive organs, so that she can 
accommodate so bulky a diet in sufficient quantity. 

The average butter-fat percentage recorded for a milking goat over 
a complete lactation will reflect her inherited potential, modified by 
the way in which she was reared, the degree of maturity at which she 
kidded, and the nature of her diet during lactation. 

Rearing methods affect butler-fat percentage by modifying the 
development of the digestive organs, especially the rumen. The ulti- 
mate size of the rumen is stunted by feeding more than 4 pints of milk 
a day to a female kid, or feeding substantial quantities of milk to kids 
over four months old, or feeding more than 1 lb. of concentrates a 
day to kids or maiden goatlings. The stunted organ cannot awom- 
modate enough fibrous fodder to do justice to the goat s inherent 

capacity for fat production. ..... . . r 

The degree of maturity at which a goat kids limits the size of 
rumen, her capacity for fibre and her butter-fat potcnUal. dunng that 
lactation. There is little growth in a goat's frame and digestive organs 
during the last two months of pregnancy and the first three months 
of lactation; but if adequately fed during the later stages oflactation, 
a young goat conUnucs to develop for several years. Goats who start 
breeding as kids may indeed be permanently stunted and their butter- 
fat production permanently impaired. But the practice of ‘running 
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throuBh’ (extending the Inctntion over Wo years, without 
helps productive young goats to complete their grow* and develop 
theh Lter-fat potential to its fuU. A goat’s butter-fat production 
should continue to improve until it is five years old. 

The effect of diet on bulter-fat is not confined to the need tor an 
adequate proportion of fibrous food. As explained in the P^yio^ 
chapter, lack of salt or cobalt in the diet results in dummsbea 
appetite, and impedes the fermentation of fibre in the rumra, so 
restrictingbuttcr-fat producUon. Worm infestation raises the s^t ana 
cobalt requirement of the goat and accentuates the effect of die^ 
defidency. Vitamin Bi„ synthesized from cobalt by the rum« ba^ 
teria, is used by the goat in the metabolism of butter-fat. A s gb 
deficiency of this vitamin may result in lowered butter-fat production, 
imperfect metabolism of acetic acid to butter-fat and bitter-ta^mg 
Tn;iv Such a deficiency may be caused by worm infestation, lack ot 
fibre in the diet, lack of cobalt, or all three misfortunes concur^tly. 

Of coarse, the more milk a goat gjves, the more fibre she needs m 
the diet to sustain a maximum percentage of butter-fat. ''^cn the 
proportion of fibre in a diet rises above a certain level, milk yiel 
falls. For any individual goat, there is a point at which milk yield can 
only be increased at the expense of butter-fat, and butter-fat pef" 
centage only improved at ie expense of milk yield. The level a 
which this occurs depends mainly on the size of Ae goal’s mrnen- 
Thc embarrassing fall in butter-fat percentage which occurs in the 
show-yard, and the chronically low butter-fats when goats go out on 
to lush spring grass, can both be prevented by a substantial feed of bayt 
monung and evening; this seldom has any adverse affect on yield. 

In feeding for butter-fats, it is well to remember that there are some 

variations in butter-fat percentage that have nothing to do svilh diet. 
There is the seasonal variation, illustrated in Fig. 15, wluch is deter- 
mined by the basic mctaboUc cycle of the goat and is practically 
unchangeable. Variations iu milkiiig routine may be reflected m 
butter-fat percentage. Equal intervals between milkings tend to main- 
tain a steady proportion of butter-fat in the mHl:. If the intervals are 
unes'cn, in the milk taken after the longer interval, the percentage of 
butter-fat is reduced; in the nulk taken after the shorter inters’al it is 
correspondingly increased. The first milV drawn at a milking is 
in butter-fat; the last milk — the ‘strippings’ — rich in butter-fat- Occa- 
sional failure to ‘strip out’ and extract the last available drop, lowers 

• Low Ixitter-fat at show) may be due. also, to aiuiety inhibiting ‘Jet down 
(p. 775). 
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Fig. 15. Lactation Curves 

the percentage of butter-fat at the milking at which the failure occurs ; 
but the loss is recovered at the next milking; regular failure to stnp 
out’ does not affect the total yield of butter-fat. 


The CoUapse of Productivily 

The average yield of goats at agricultural shows has dropped by 
20 per cent in fifteen years. It dropped by 12i per cent in the four 
years which foliowed the effective derationing of animal feeding- 
stuffs in 1949. So sudden a fall excludes the possibility that bad 
breeding policies were mainly to blame, and its timing points to e 


major cause. ^ 

During the years of war and ‘austerity’, the official concentrate 
ration for a goat producing a reasonable yield of marketable milk was 
seldom inadequate for a goat which had access to plenty of bulk 
food-grazing, roots and hay. The allowance for kids and goatlings 
and for milk used for kid feeding, was very much more rcstnctive it 
was the feeding of young stock which changed most drastically with 
the avaUability of concentrates. . .i. * *i, 

TTic hindsight offered by Fig. 16 allows us to recognize that the 
restriction of milk and concentrates for ktd-fecdmg resulted m higher 
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Fig. 16. The EfFect of Concentrate Feeding 


yields, with a higher percentage of butter-fat, in the mature goat, s 
we have shown above, full development of the rumen, necessary for 
satisfactory butter-fat production, is impeded by feeding excessive 
quantities of milk and concentrate to kid and goatling. Althou^ 
percentage of butter-fat and yield of milk often vary inversely to eac 
other, total butter-fat production and yield of noilk usually rise an 
fall together. To put the matter in another way, both butter-fat an 
protein are essential constituents of milk, and the proportions of each 
in the milk arc characteristic of the species and of the individua 
goat; within these characteristic proportions, the percentage of pr^>' 
tein or butter-fat in the milk varies a little with the composition of the 
diet But if the diet fjuls to provide the makings of enough protein, 
or enough butter-fat, to maintain the characteristic pattern, then the 
yield falls. 

British Goat Society show regulations heavily penalize a lo^ 
butter-fat percentage, and encourage exhibitors to breed for higher 
butter-fats. But unless better kid-rearing methods permit better 
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rumen development and better butter-fat production, the higher the 

butter-fat characteristic of the goat, the smaller her yiel wi e. 

Fig. 16 so tragically records. British Goat Society show regu a 
also endorse the unparalleled practice of holding kid c asses, w 
the most overfed kid, with the most stunted rumen 
usually wins. The aesthetic effect of kid classes is dehg u , 
effect on productivity is utterly malignant. 

It may seem unwise to base so much arguinent on ® ° ^ ^ 
records, and to disregard the evidence of the official milk recor s. 
fact the records of the few goat flocks which are “y recoroea 
confirm the general trend shown by the show recor s. e 
records are preferred because they cover a wider spectimm o S 
breeders and because show yields are produced in pu c y p 
methods. In some recorded herds, all the milk whic . 

bottled into kids is fed back to the goat who gave ^ ^ i 

records refer to milk circulation rather than milk Proo^ctioni 
la analysing the three thousand, or so, show recor s ^ . 

to the making of Fig. 16, it was striking to note how many ^ ® 
yielding goats of the 1950s were unpedigreed goats, , 

unregistered dam. These were the last of the Kv the time 

cheaply on bulk foods, they had a good capacity for bu , y 
they reached the show-ring, their yields, ’ -d by the 

butter-fat, signifying the over-concentrated fv^pofeoatis 

show-ring enthusiasts. In the 1965 show records, ^ 
not to be found. Presumably, the show-nng has deba 

But who can blame the poor ignorant exhibitors, ° 

tion Expert, in charge of the goats at a major 
station, can stand np in front of the maximum daily 

fercnce and state, ex cathedra, B.Sc., P^.D., 
rapacity of the goat for dry "ttitter was but 2i P 

bodyweight...7(cf..p. all over the world 

Breeding stock for goat-improveinent tough, frost- 

come from the mountains, where low ‘“P . , from 

shortages. 
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THE FEEDING OF YOUNG STOCK. 

The nuUdng capacity of a goat is in the main an inherited charac- 
teristic, dependent prindpally on the inherent activity of her th>Toid 
^and. In feeding for production wc feed in sympathy with the 
fluctuations of the goat’s natural metabolic Q'cle, to secure maximum 
thyroid activity and maximum use of the goat’s milking capacity. 

But in rearing young stock, the best that good rearing can do is to 
condition and modify the development of the kid’s digestive organs 
to suit it for the diet it will receive in later life. The natural growth 
rate of kids fluctuates in sympathy with the metabolic c^c\t of adult 
goats (Rg. IT). Though we feed the kid in sympathy with these 


GROWTH RATE of Kids and METABOLIC 
RATE of Goats in N. America 



Fig. 17* 

After Asden aad Turner, op. at. 
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natural fluctuations in growth rate, there is no good purpose served 
in attempting to achieve maximum thyroid activity or the rapi 
growth that such activity produces in the young goat. Rap: gro 
always endangers the potential productivity of the kid in later e. 

The principal feeding problem of milking goats concerns e mam 
tenance of a correct mineral balance. This is time for even the more 
moderate milkers ; high-yielding goats need a highly mineralize le 
on which they have to mmntain an extremely precarious a ance 
between calcium defidency, phosphorus deficiency and lo me e 
fidency. The best insurance they can have against disaster m ^ e 
process is the possession of substantial mineral reserves an e in 
their bones, on which they can draw in emergency. A well-mmera ize 
skeleton is made during the first eighteen months of life or never a 
all. The potential value of a kid of generally good type lies largely m 


the invisible minerals secreted in its bones. ^ 

The job of the kid rearer is to build well-mineralized ske etons, 
job of thyroxine in the blood of the goat is to divert the dietary 
supply of minerals away from the skeleton and into the so t tissues. 
So we must curb excessive thyroid activity— that is, maintain a 
growth rate. The more milky the pedigree of the kid, the more urgent 
and difficult this task becomes. _ , .. 

The contrast between tWs advice and the practice of many ea g 
pedigree breeders is so violent that it is necessary to emphasize mat 
it is based on a massive, unanimous and recent ^ 

(Owen, British Journal of Nutrition, 6, 415; Fairbanks and Mitcneu, 
Journal of Nutrition (1936), 11, 551; Zucker and Zucker, 

Journal of Physiology , 146, 593 ; Duckworth and Godden, Journal^ oj 
Physiology, 99, 1; Duckworth, Godden and Wamock, Biochemical 
Journal, 34, 97.) 

The normal growth rate of kids is shown in Fig. 18 and 
a daily weight gain of about ^ lb. per day for the first f . 
life. The quicker growth of the male kid, castrated at birA ( “Stra 
On the graph) will be interesting to any who are interested in e 

potentialities of surplus kids. . » 

Such normal growth can be obtained on the following r gi • 
Wherever possible the kid should be allowed to suck its another lo 
the first four days of life. The arrangement is as helpful in cpn'^'tmn- 
*og the mother’s udder as it is in pving the kid the best possi e • 
If the kid must be bottle fed at birth, it must be fed with the m 
pf Jls mother or that of a freshly kidded goat. It matters "Jativc y 
‘ttlc, from this point of view, if the mother has been prc-mi e , 
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only finished its previous lactation a day or two before kidding- 
importance of the kid receiving milk from a freshly kidded goat li« 
in the rich vilamin-A content of such milk and its w’ealth of any- 
bodies to pvc protection from disease. Such milk is also laxative. W 
spite of pre-milking, the milk is enriched with vitamin A only by the 
act of kidding. The nulk of the goat will permanently contain anti- 
bodies to all or most of the infections to which she is exposed; the 
supply will be less rich in the milk of a pre-milked goat, but stiU 
adequate; but the laxative properties of the milk are reduced by pre- 
imlldng, and the Idd fed on it may be given a teaspoonful of medicinm 
paraffin one hour alter each feed for the first twenty-four to thirty-six 
hours. If given with the feed the liquid paraffin will reduce the 
vilamin-A potency of the imlk. 

For bottle feeding a kid during the first few days of life a polythene 
baby feeding-bottle with baby or soft Iamb teal is most convenient- 
The flexibility of the pol>ihene bottle enables the feeder to ‘let down 
the milk, so that the kid is not embarrassed with the effects of the 
* After Brooks aad Asdell. 
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vacuum its sucking creates.* The kid should be ^owed to take as 
much milk as it wants at six feeds in the day. The bottle should 
be sterilized after each feed, and the goat milked anew for each 
Tccd 

At four days old most kids will be weaned from 
to the bottle. Purely from the viewpoint of rearing the kid well th 
is no objection to the average kid being allowed to suck its mothe 
all the summer; but exceptionally well-bred kids are e er o 
bottle fed, or they may grow excessively fast. Though f 
on a milk diet in which the minerals are weU balanced is 
produce mineral deficiency in the skeleton, it can only be achieved by 
consuming such large quantities of milk that the ^ 

the kid becomes distorted. The second stomach of a w as 
shown to increase in size by fifty-four times in the first t ree ^ 
when the calf is fed a normal diet including roughage. ^ n an a 
diet it increases in size only three times in the same . 
abnormally large quantities of milk, direct from the m^her or out ol 
a botUe. will not have a normally developed rumen. The longer th 
milk diet is maintained the mote permanent the de omu V 
come. In effect protracted feeding of a big m.lk 
handsomedooklng goat who is unable to realize her m P 

“sjrs.d,.!. 

kit A »||, kia m ■“ P'.fShf.SfiZ 

usually be reached when the kid is a fortnight o , calf feeder 

the appetite of the kid to guide him. A wme-bottle or calf-feeder 
replaces the attortag^^ 

*e age of a fort S y jj deEcient. There 

their needs of iron ,he soil round about the goat 

IS a certain risk that if al owe j (• 0,5 jape worm. Monezia 

sheds the kid will ^ “P ™f-”elTrrfor the neat sin months. To 
expanse, whj* ' ^^X„,d have access to a mineral lick or a 
mimmize this nsk the kid sno earth we 

bozcrcleanea^--wewd.nam.u«^^^^^^^^^ subsoil or the 

rn'oTe-mme Sd will usually select for itself-and certainly not 

this stage, too, the kid will start nibbling hay and should be 
. ’ .u-re. has appeared on the market the 'Even-no* nylon baby's 

• More recently Icld-fecdcr could wish for— a teat which 

bottle, which has eiw y-cuum, and cannot be swallowed by a kid, a wide 
regulates the flow, made of unbreakable material. 


ICgUiaiCS MIC r , 

neck for easy cleaning. • 
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allowed to do so. But hay nets have hanged a lot of kids. The hay is 
best placed on the ground and the wastage accepted. 

The introduction of nulk substitute can be started at this age if the 
goats’ milk is urgently needed elsewhere. Perfectly satisfactory results 
seem to be achieved by the use of these substitutes if care is taken to 
follow the makers’ instrucUons exactly and to carry out the introduc- 
tion little by little. No rearing method can be judged by appearances, 
when a number of goats able to sustain yields of over 300 g^ons a 
year, without mineral defidency or digestive troubles, have been 
reared on milk substitute, it will be time to endorse the claims of th® 
makers. One thing is sure: these substitutes contain none of the anti- 
bodies to the infections prevalent in the district which are cons’cyrf 
to the kid by natural milk. Ri^d adherence to the routine of sterilis- 
ing the feeding-bottle after each feed is therefore necessary. If the kid 
scours, miss a feed and reduce the proportion of substitute. 

On milk feeding, scours result mainly from the use of dirty bottles 
or the offering of cold milk- Milk should always be given at blood 
heat. Where fadlities for warming milk immediately before the feed 
are lacking, fill a large thermos with boiling water and heat the bottle 
in it when the time comes. On no account should the milk be kept 
warm over a long period. 

From two w’ceks until four months old the kid needs no more than 
her 4 pints of milk a day (which provide the food equivalent of i lb. 
of concentrates), and access to sunshine, fresh green food, salt and 
water. Skim milk may be used to replace part of the milk ration at 
three months, in which case a handful of oats or flake maize may be 
offered in lieu of the fat. 

At four months milk may be reduced from four pints to three in 
the day; at five months from three to two; and at six months from 
two to one. After a further fortnight bottle feeding should be stopped. 
As the milk is reduced it should be replaced by good-quality rough- 
ages if available, and preferably not by concentrates. 

Though the growth rale of the kid may slow do?m as a conse- 
quence, the digestive organs will develop their capacity for bulk and 
the appropriate bacterial population to deal with it. 

Goat-keepers tend to spend more lime than necessary on kid* 
rearing— partly, perhaps, for the sound reason that it is a delightful 
occupation, but partly too because of a misguided determination to 
see that the future generation get the best of everything. Owing to the 
concentrated and highly digestible nature of their basic diet, roilk-fcd 
kids can, in fact, thrive on rougher fodder than adult stock. They will 
186 



FEEDING PRACTICE 

eat that portion of the hay which their mothers reject, not out of 
youthful indiscretion, but because their needs are more mo es , m 
the same way the kid wiU be chewing twigs while her mother is eming 
leaves from the same shrub. The only fodder which is suita e or 
adults but unsuitable for kids is that which is too nutritious for the 


lauci, _ j j u t 

Most of the traditional anxiety to separate kids ^ ^ f ^ 
pasture, and to provide the kids with special fodder, is the frui o 
bitter experience of running young kids and adults together on goo 
grass. Young pasture grass is too rich in nutrient and poor in minera s 
to be a safe staple diet for adult goats; for kids it is de 
gerous in quantity. When wet, it forms a cold, tight-pac e , in 
digestible wad in the kid rumen, as many a sad post-mortem examina- 


tion has revealed. . , . • *U»rr> n 

We shall greatly improve our pastures if we include in 

substantialproportionofdeep-rootmg‘herbs*suchasbume ,c i » 

dandelion and yarrow; these contain more minerals . 

and make the pasture healthier, but no less productive, or m 
stock-goat, cow or ewe. On such a pasture kids mayjse safely P 
out to graze at two or three weeks of age, if the herbal , 
making a good showing-just as they can go out on scrub g. 
But if the pasture is of the conventional grass and dover t}^ , P 
at least three mouths of age, kids must receive a good fted oi n y 
before they are put out, and must never be put out if the ^ * 

The heaviest mortality in kids occurs dunng their rs 
in Ihn following spring. The fatal disease is usually enter P ^ 

or enterotoxaemia, in many cases aggravated '’5'."'° , j. 

All these agents of disease are normally present m y 

Disease is no more caused by specific bacteria 
Christmas is caused by the overloaded postman. bacteria 

the symptoms of disease or Christmas by ,h/canse 

parasites or postmen, but in so doing you nci ' Hiseasc is the 
nor prevent {he recurrence of symptoms. The cnm= °f f 

condition which allows the agents of disease o . ,„„nifthey 

Kids and lambs develop heavy worm if has 

l«e much weight after weaning; lining diet is un- 

become too dependant on milk, or u ine nviilable feeding 

tnitable. They Lome heavily infested in .f f ^ met/, 

fails to improve in quality in sj^pathy balf-slan cd nil the 

bolic rale and appetite; that is, if they are c 
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time, or fed so generously through the vdnter that it is impossible to 
pack more food into them in the spring. Pneumonia affects ^ 
the leaner kids in these categories; enterotoxaemia tends to affect the 
fat and thriving ones — especially the unweaned kid, fed enough con- 
centrates to carry the rapid growth of summer on into the winter. 
Cases of enterotoxaemia and pneumonia are often precipitated by 
sudden changes in diet or weather, but the same changes do not affert 
all kids alike. They affect the kids who had too much milk in their 
first summer, or too much concentrate in their first winter, even more 
than they affect the starveling and weakling. 

The ability of the kid to thrive on bulk foods and roughages alone 
is not fully developed until it is about nine months old. The March- 
bom kid, weaned at about four months old, will thrive on the com- 
mon run of graring and browsing into the autumn, for the gradual 
hardening of the fodder matches the kid’s developing powers of 
coping with it. Later-bora kids, weaned at the same age, need to have 
the pick of the bulk foods available If they are to maintain progress. 
Cabbages, kale, good stubble and aftermath grazing, are adequate 
feeding for the late kids after weaning. If they must put up with lower- 
quality bulk foods they will require a supplement of concentrates, 
preferably such as oats or bran, which have a moderate fibre content. 
Good hay, with a maximum of 1 lb. per day of concentrates (7 pai^ 
starch equivalent to 1 part digestible protein), will see any kid 
through the winter until the be ginnin g of February ; the more foraging 
and exercise it can receive in the meantime the better. From February 
on, feed a wetter diet, using ‘hardy green’ turnip tops, fodder beet, 
sugar-beet pulp, ‘Hungry Gap’ and ‘Asparagus’ kale, etc. At the same 
time step up the protein in the ration to a 1 :6 ratio, until the new 
grass comes; then drop the protein content, phase out concentrates 
altogether, but go on feeding hay, morning and evening, until the 
first flush of grass is over. 

Once safely into its second summer, the kid ceases to be a problem 
child and becomes a goatling, needing nothing but her fill of fresh 
fodder, salt and sunshine, until she joins the ranks of the breeding 
adults in early autumn. Overfed goatlings are liable to summer mas- 
titis, but there is no call to feed concentrates to a goatling until she 
is in kid, and no possibility of a goatling being overfed on bulk foods. 

Sometimes a kid is purposely or accidentally served during her 
tot autumn or early winter. This is most likely to occur to a growlhy 
, highly stimulated by its diet. In many ways it is the best thing to 

appen to such a kid; as goatlings they tend to be over-fat and 
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minerally imbalanced and difficult to get in kid. But all kids arc 
sexually potent at a young age and a normally developed kid can 
easily be served at sbe months or younger. In any case, the kid who 
has to build its own bone and body and that of the foetus and at the 
same time to lay up reserves for lactation, is going to be hard pressed 
for calcium, phosphorus, vitamin D and general nutrients. But the 
same pattern of feeding must be followed, whether the kid is served 
or not. Only from the beginning of February is it safe to feed the 
, immature first kidder on a diet rising to substantially higher levels. 
During the earlier part of her pregnancy the most that can be done 
is to ensure a highly mineralized diet with a vitamin-D supplement. 
The main danger in feeding the immature breeder lies in over- 
generosity; it is sufficient that her ration should rise during the last 
^eek of pregnancy to a maintenance and production ration for her 
actual weight and 6 pints of milk. After kidding this ration should not 
e increased, except in rare cases ; the lactation should be curtailed as 
^ possible if good subsequent performance is to be expected. 
Billy kids should always be serving when they are about six months 
0 » if they will not serve then, they never will and should be des- 
royed vrithout more ado. Consequently, and to meet their rather 
^ w growth rate, billy kids get more milk (5 pints a day) in their 
0 1 es, may be fed the full amount up to the age of six months and 
sea receive 2 pints a day for the duration of the breeding 
on. Otherwise male kid feeding follows the lines already indicated 
‘or their sisters. 

bihv practice to restrict the activities of valuable pedigree 

no h services in their first season. The practice does 

adequately employed, will masturbate 
Though the effect of a lot of work is to reduce the male 
during the autumn and early winter, it has not been 
a hcaw° subsequent fertility ; unless allowed to accumulate 

feedin mfestation while in low condition, a rising level of 

iag ® wrly spring will restore the kid to condition. After summer- 
to mak^ *^PP^y fresh fodder, such a male is more likely 
Pnppv.r ^ ^rid fertile sire than one which has never lost its 

keen w, ^ ^ 8*''® lb® billy kid enough work and food to 

Male” condition. 

cheap if always available in ample supply, and are very 
'lamina a ®'?Pi®"acly well bred their main value must lie in their 
^th loo sh 1° current ills. It is pointless to provide them 
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SAMPLE RATIONS 


In designing rations for dairy cattie it is common practice to pr<> 
vide their mdntenancc ration in the form of roughages and their 
production ration in the form of concentrates. This system works 
passably well, because, as Fig. 9 shows, the maintenance requirement 
of the cow is round about half of its total requirement of energy 
foods, and doesn’t need much protein. So the cow gets half its energy 
foods in the form of roughages, in which the starch equivalent forms 
one-third of the dry matter, and the other half in concentrates in 
which the starch equivalent forms two-thirds of the dry matter. In the 
whole ration, therefore, there are about 50 lb. starch equivalent in 
1001b. of dry matter ; this degree of concentration is about the same as 
that of the better natural pastures which are the cow's natural food. 

The arrangement also produces automatically a reasonably good 
mineral balance in the diet— half the food value being in the form of 
lime-rich roughages and the other half in phosphorus-rich concen- 
trates. 

The maintenance requirements of the goat are relatively small, and 
of her relatively large 'production* ration, a bigger proportion goes 
to provide the energy to carry out high-speed food conversion. If you 
design goat rations on the dairy cow basis, you get a third of the 
ration in the form of roughages and two-thirds in the form of un- 
balanced concentrates — giving an overall ration which would be too 


concentrated for a cow and much loo concentrated for a goat. 

As the ordinary roughages are not sufficiently rich in lime to bal' 
ance twice their food value in phosphorus-rich concentrates — the 
resultant ration is also mlnerally imbalanced, in most cases. So th* 
belief has grown up that high-yielding goats must have all their 
roughages and much of their fresh green food in the form of calcium- 
rich legume hays and fodders, supplemented by calcium-rich beet 
pulp and calcium-rich seaweed meal. It is indeed a fact that goats fed 
more or less in accordance with this arrangement will not eat any 
other kind of hay; it is also a fact that given this type of diet, which 
contains about four times as much Ume as a high-yielding goat 
actually nwds for maintenance and production, the goat is unable to 
satisfactorily, or even keep alive, without a very tag" 
phosphotus-nch coircentrate ration, to keep the mineral balance, 
to rive th? ‘‘““•■'y " ““'“mcrl, it is very much more satisfactory 
^ give the goat her maintenance ration in the form of concentrates 
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and her production ration in the form of roughages. For a 150 lb. 
goat, that is 150 x 0*9 = 1-35 lb, starch equivalent or 2 lb. of con- 
centrates per day. Concentrate foods and mixtures normally provide 
enough protein to leave a large surplus over the goat’s maintenance 
needs to be ‘carried forward* into the production ration of roughage. 
This ration of 2 lb. of concentrates in a day is adequate and suitable 
for the needs of any goat giving up to 11 pints of milk a day at her 
peak yield; for a goat that doesn’t give less than a gallon at peak 
yield the same ration can be continued until her yield drops below 
4 pints. At this level of production it is more economical to reduce 
the concentrates by i lb. for each 1 pint fall in yield — always assuming 
that there is an adequate supply of fresh food and hay to keep 
improving condition. . 

The Kinloch Herd boasted a recorded herd average of 4,344 lb. in 
365 days on the produce of a mar^nal land holding in the Galloway 
hills. Concentrates are limited to 2 lb. per head per day, mainly in the 
form of home-grown bruised oats; bulk feeding consists of rough 
grazing, supplemented by successional crops of rape, kale and drum- 
head cabbage, with a patch of oats and tares to fill the gap between 
rape and kale. Winter feeding is based on tripoded hay from herbal 
leas; roots used are carrots and potatoes. The goats kid once in two 
years. , 

These methods produce about 50 per cent more milk per acre than 
could be produced by good cows on far better ground. (See plates 
i9'22.) 

The following sample diets are designed with this scheme m inind. 
In formulating the concentrated part of the ration, the mixtures have 
been made to accord in genera! food values with the dairy compoun 
cakes on the market, as far as possible. So a proprietary compound 
can replace any of the mixtures (I), (2) and (3) without altering the 
balance of the whole diet. 

■ CONCENTRATE MIXTURES 

30 lb. Cotton seed cake 
30 lb. Linseed cake 
40 lb. Sunflower seed cake 
100 lb. Flaked maize 
100 lb. Whole oats 
100 lb. Whole rye 
40 lb. Seaweed meal. 
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luu 10. comain^, , , 

66-5 lb. Starch equivalent. 12*4 lb. digestible protein, 87 lb. dry 
matter. 

2 lb. contains; , , tu .i™ 

1*33 lb. starch equivalent, 0-25 lb. digestible protein, 1‘7 lb. ory 
matter. , ., 

In this mixture it is possible to ring the changes by replacing any oi 
cake by any other oilcake, and any cereal by any other cereal, 
provided the proportion of cereals to oilcakes arc kept. 

(2) 100 lb. Kibbled beans 

100 lb. Oats 
20 lb. Seaweed meal. 

100 lb. contains; 

60*5 starch equivalent; 13*3 digestible protein; 86 lb. dry matter. 

2 lb. contains; ^ 

1'2 lb. starch equivalent; 0-26 lb. digestible protein; 1’7 lb. dry 
matter. 

Any legume seed can be used to replace the beans and any cereal to 
replace the oats; or a mixture of pulses to replace beans and a 
mbeture of cereals to replace oats. 

(3) A winter mixture which is not very palatable but may be ren- 
dered more so by mixing it with chopped roots or soaked beet pulp 
immediately before feeding. Alternatively the constituents can be fed 
separately, the dried grass unground. 

100 Ib. Oats 
100 lb. Grass meal. 

100 lb. confoi«j; 

62-1 starch equivalent; 12-3 digestible protein; 88-8 lb. dry matter. 
2 lb. contains; 

1*25 lb. starch equivalent; 0-25 lb. digestible protein; 1'8 lb. dry 
matter. 

Any dried leaf may be substituted for the dried grass if the ration is 
increased to 2ilb.; dried comfrey can be substituted without altering 
the quantity of the ration. Any cereal or mixture of cereals may 
replace the oats. 

(4) A special purpose xmxture with a high mineral and vitamin 
content and a lower concentration, designed for feeding to dry stock, 
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kids and any goat suffering from the effects or after effects of worm 
infestation. It is reasonably cheap. 

100 Ib. Bran 

100 lb. Sugar-beet pulp (dry) 

100 Ib. Maize (cornflour residue) meal 
(e.g. ‘Paisley’ meal) 

30 lb. Seaweed meal. 

Contains per ration of 2^ lb.; 

1’44 lb. starch equivalent; 0*26 Ib. digestible protein; 2*2 lb. dry 
matter. 

Wheat-germ meal may replace the maize residue meal. Lucerne meal 
may replace the beet pulp. 

Bulk diets are highly dependent on the resources of the goat- 
keeper. Those here suggested are intended to be typical of a range of 
conditions, and for both summer and winter; the constituents of each 
diet are also chosen because there is some indication available as to 
their food value and mineral status. For many goat foods there are 
no scientific data available. 

_ Sulk Diet (1) is the classic winter ration of the high-yielding goat; 
it is not recommended, but under some systems of management it is 
inevitable; it cannot be balanced by any of the mixtures given above, 
nor by any proprietary compound, unless the concentrates are fed at 
a higher level than 2 lb. per day. But it can be balanced by omitting 
the seaweed meal from mixtures (1) and (2) and adding 1 per cent of 
fish meal — i.e. a dessertspoonful to the 2 lb. ration. Otherwise it is 
liable to cause breeding troubles (see p. 184). 

5 lb. Legume hay 
3 lb. Sugar-beet pulp 
5 lb. Kale. 

It contains; 

3-7 lb. starch equivalent; 0-72 Ib. digestible protein; 7*6 Ib. dry 
matter. 

With concentrate mixture (1) or (2) it provides: 

5 lb. starch equivalent; 1 lb. digestible protein; 9*3 Ib. dry matter, 
'vhich is adequate for a goat giving up to a gallon a day. 

Sulk Diet (2) is a generally applicable winter ration of hay, roots 
®nd the proceeds of foraging for natural roughage in win ter time. As 
*hown here, it is deficient in lime to a small extent when used in 
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conjunction with concentrate mixtures (1), (2) and (4). With 
(3). or in a ha^d-^vinter district, or if foraging time is more tofn 
hour or so and the forage fairly plentiful, it is adequate. Olbcr^^ 
the addition of an eitta 3 oz. seaweed meal to the concentrates 
put matters right. 

4 lb. Meadow hay (fair only) 

10 lb. Fodder beet 
2 lb. Heather tips. 


It contains; , ^ - . 1 , Jrv 

2-84 lb. sUrch equivalent; 0-25 lb. digestible protein; 6-3 Ib. aiy 
matter. In conjunction with any of the concentrate mixtures 
provides for a ^eld of up to 6 pints. 


Bulk Diet (3) is applicable only where the goats have exteiwiye free 
range over scrub, woodland or moorland, and dispenses wi ^ 
feeding of bulk foods in winter. It works perfectly weU in 
country with two provisos: (a) that it is used in conjunction wtn 
concentrate mixture of the type shown in (4) — that is, a rather 
concentrate ration; (b) if hay or other band*fed roughage is avaiu ^ 
for really stormy days. Otherwise there is the risk of chills and m 
digestion, when a cold goat who hasn’t a good store of 
inside her eats a quantity of concentrates. The concentrates should 
fed only when the goat is full of roughage. 


5 lb. Tree bark 
5 lb. Heather tips 

^ves 2-3 lb. starch equivalent; 0-15 Ib. digestible protein; 5-9 lb. 
dry matter; with the concentrate mixture it is adequate for yiel 
up to 41 pints. 


Bulk Diet (4) is the summer diet of the high-yielding goat on the 
high lime-heavy concentrate system. It is very expensive but easier to 
balance than the wnter diet (Bulk Diet 1) because in summer young 
growing legumes contain a fair proportion of phosphorus which is 
lost in hay-making. For thb reason the minor symptoms of ‘high- 
calcium’ phosphorus dedrien^ (sti&hess and limping due to the lack 
of phosphorus to release food energy into the muscles) usually clear 
up in summer. 

20 lb. Lucerne 
3 lb. Clover hay 
5 lb. Tree leaves 
194 



FEEDING PRACTICE 

provide 3-65 starch equivalent: 0-92 lb. digestible protein; 8-5 lb. 

dry matter; with the 2 lb. of concentrate they ^ve. 

equivalent; M8 lb. digestible protein; 10-2 lb. dry naatter. 

This diet is not indicative of the capacity of a heavy mhker but m 
shown, it will support yields up to 9 pints. It is notewo y 
with all summer bulk diets, there is ample protein for higher produc- 
tion but not enough starch equivalent. The starch equivalent must 
come off the goat's back. In the winter diets aUowance was made fw 
putting it there. Which all goes to show that feeding in 
with the glandular system of the goat is also feeding in ac 
with the changing composition of available fodder. 

Bulk Diet (5) is the typical diet of the goat on restncted 
is to be sincerely hoped that the goat is allowed to get so™ s'idi 
proportion of the gorse and tree leaves here listed, or t '9 

in deep rooUng and harder forage; grass is not a balanad diet 

goat; the better the grass the worse the balance, the lack of 

Obre and the low mineral status relative to iu digesUble nutnents are 

equally dangerous. 

20 lb. Pasture grass 
5 lb. Tree leaves 
5 Ib. Gorse 

pvc 3-84 Ib. starch equivalent; 1-07 Ib. digesUble Protein and 7^6 
dry matter. With the concentrate ration these 
of milk and leave some room for more in a goo -si 

Bulk Diet (6) is appropriate to the goats on „ 

not to be confused with those sharing a iuir-s P cheapest 
Shetland pony, who are catered for in ^ ‘ 

diet here; it should touch the heart of the hard-bitten dairy farmer, 
the thought of turning the following rubbish into milk. 

15 lb. Tree leaves 
15 lb. 'Weeds' (average of chicor}, 
dandelions nnd nettles) 

5 lb. Grass 
5 lb. Brushwood 

provide d 05 Ib. starch equivalcntltkSI lb. f wy 
lb. df>’ matter, and the maVing* of 7 pints 
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concentrates. Thousands of goats either can eat more of this sort 
of diet or take a more favourable view of its nutrient value, tney 
certainly produce more than 7 pints on it. ^ 

The goat’s maintenance and a gallon of milk require roughly. 

For Maintenance Production Total 

1*36 starch equivalent 3-25 starch equivalent 4*61 starch equivalent 
0-13 digestible protein 0-5 digestible protein 0-73 digestible protci 

In calculating the milk yields supported by a diet, the milk yield 
supported by the digestible protein of the diet has been, in genera , 
pven. On typical autumn and winter foods this leaves a su^lus o 
1 lb. or more of starch equivalent per day to go on the goal s bac . 
On typical spring and summer fo^s it takes about 5 oz. 
equivalent a day off the goat’s back, that is about 1 J oz. of fat. ” 7 ^^^ 
the diet, e.g. legumes, is naturally unbalanced for the goat, yie s 
have been stated more conservatively. 

No mention has been made of a diet for stall feeding ; the vane y 
of materials available for the purpose Is so great as to make a 
stall feeding or yarding diet unattainable. But here follows a tab e 
of the nutrient value and dry-matter content of about 150 goa 
foods. . 

The table has been compiled solely for the use of goat-keepers, an 
not for reference for any other purpose. Faced by the fact that for 
only a small proportion of goat foods was a chemical analysis avail- 
able, and that only for a still smaller proportion were the results o 
digestibility trials available, I have worked to the principle that an 
intelligent guess is more helpful than a stack of undigested figures. 
All the foods mentioned here have been chemically analysed; where 
the results of digestibility trials arc available these have been used, 
otherwise I have estimated the digestible nutrients from the chemica 
constituents on the basis of normal theoretical expectations backed 
by a knowledge of what goats eat and how much they like it. For 
instance, digestibility trials have been carried out on poplar leaves 
but not on oak leaves: they arc similar in starch equivalent-fibre 
ratio, and I have estimated the digestibility of oak leaves from that 
shown for poplar leaves. Tree bark has not been subjected to digesti- 
bility trials, but brushwood has. I have assumed that the carbo- 
hydrates and fibre found in the chemical analysis of tree bark are 
digested in the same proportions as those of brushwood have been 
shown to be. So tree bark turns up with a starch equivalent better 
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than meadow hay-which is certainly no surprise to goats, whoever 
else may be dubious. 

The layout is designed for quick practical reference. 

Build your ration on the digestible protein you nee , 
seasonable bulky foods for the most part and you . • « 

starch equivalents accord with the needs of the season, omt’s 

surplus in winter and a small deficiency in summer, 
digestion works best when the starch equivalent is ra TY,nre 

half the dry matter; it must not be allowed to ™ 

than half. Dry-matter capacity varies: 5 to 7 lb. a ay, 

size of goat, is near the minimum for health and co o . 

goat with a big yield up to lOi lb. dry matter with^ ques 

will probably take 12 lb. if the food is appetizing. On 

9 lb. is plenty for most goats, unless the fodder ° j 

quality.Itisworthweighingyourgoats.'Weightsva^ e ' - 

250 lb.; appetites and maintenance needs vary with . 

breed progressively it helps to know the goat s capaci y 
her bodyweight. 


100 lb. cf 


Tree Leaves: 

Ash 

Beech 

Elm 

Horse Chestnut 
Mixed leaves (July) 
Oak 

Poplar 

Willow 

Leaves of non- 
leftume plants: 
Artichoke tops 

Cabbage: 
(Drumhead) 
(Open-lea vw) 
Carrol tops 

Chicory 

Ovmfr^ (Russian) 
DandcUon 
Beet tops 


Siarch 

equlv* 


Contains: 

Digest^ 

ibU 


lb. 

lb. 

14-1 

1-6 

2-1 

047 

11-4 

8-7 

90 

8-5 

2-6 

21 

1-47 

3-5 

8-2 

7-6 

1*4 

1*9 

16-2 

2-0 

6-6 

9-3 

7-7 

1*1 

I-S 

2*2 

5-0 

3 32 
7« 
86 

066 

2-M 

1*7 

1*4 


mitter Mineral Remarks 
lb. stole 


20 

20 

20 

20 

20 

20 

20 

20 


High 

Medium 

lime 

High lime 
Iligh lime 
High lime 
Medium 
lime 

High lime 
High lime 


Very palatable, 
laxative 
Acceptable 

Very palatable 
Palatable 
Palatable 
Binding, 
palatable 
Acceptable 
Palatable 


32 Medium Palatable, fresh 
lime 

11 Adequate Acceptable 
15-3 Adequate Palatable 
18-2 Medium Acceptable 
lime 

11*5 Adequate Palatable 
12-4 High lime Palatable 
14 5 High lime Palatable 
IM Medium palataWc, 
lime ttilhcrcd 
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Contains: 

Slarck Digest- Dry 

equiv- U>le matter Mineral Remarks 
alent protein lb. stale 

>L n. 


Hops 

Kale; 

(Thousand-headed) 
(Marrow stem) 
Mangold tops 
Nettles 


Potato haulm 
Turnip tops 

Fresh legumes in 
first Bower: 

Alfalfa (see Lucerne) 

Alsike 

Beans 

American ciimson 
clover 

Crimson clover 
Red clover 
White clover 
Kidney vetch 
Lucerne 


23 High lime Palatable 

15*8 Adequate PalaUble 
14-0 Med. lime Palatable 

Il-O Med. lime Palatab e , 

24-0 V. High Palatable m seed* 
lime ing sl^ge, alwaj^ 
acceptable 

23-0 Med. lime PalaUble 

11-6 Low Accepuble, clean 


21 15-0 

2-3 15-0 

42 19-0 

21 18-5 


Flowering ccreab 


and Grasses: 

Barley 16-1 J-5 

Buckwheat 8-1 1-6 

Maize 9-1 1-0 

MQlet 5-4 0-7 

Oats lOO 1-4 

Rye 11-3 2-1 

Ryegrass (perenT) 10-6 1 8 

atahan) 11-4 2-1 

Timothy 13-0 1-5 

Pasture grass: 

close grazed 14-7 4 5 

TOUtionally 

grazed 14-6 3 7 

Extensive 

grazing 11-2 2-S 


31-4 Limcdef. PalaUble 
16-3 Lime def. PalaUble 
19 4 Lime def. PalaUble 
13-0 Lime def. PalaUble 
23-2 l ime def. PalaUble 
23-4 Lime def. PalaUble 
24 8 Low Accepuble 
25-0 Low Accepuble 
300 Low Accepuble 

200 Low Accepuble if 
clean 

KH) Low Accepuble 
200 Low Accepuble clean 


Roots: 

Artichokes 

Carrots 
Fodder beet 
Kohl Rabi 
Mangolds 
(intermediate) 
Parsnips 


16-4 lO 

8 8 08 

130 08 

8-3 07 

6-2 07 

106 1-0 


204 Low 

130 Low 
19 3 Low 
12 7 Low 
120 Low 

150 Low 


Accepuble, 
laxative 
Accepuble 
PalaUble 
Accepuble 
PalaUble, not 
males 

Accepuble, 

toxic? 
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mib.of 

Contains: 
Starch Digest- 
equiv- ibie 

alent protein 
ib. lb. 

Dry 

matter 

Ib, 

Potatoes 

18-5 

1-1 

23‘8 

Swedw 

7-3 

M 

11*5 

Turnips 

4-4 

0-6 

8-5 

Silace: . . 

Grass 

12-6 

2-4 

24-5 

Kale 

7-9 

1*5 

15-9 

Lucerne 

IM 

2-8 

250 

Maize 

12-1 

1-5 

21 

Oats 

Pea haulms and pods 

8-9 

1*1 

23*7 

23-6 

131 

(cannery waste) 

Rye 

11*6 

5-5 

2-0 

09 

Vetch and oats 

130 

3-8 

34*6 

Natural Roughage: 
Brushwood 

14-8 

2*1 

75 

Gorse 

8-9 

2*2 

51 

Heather tips 

12-2 

1-4 

50 

Treebatk (sweet 
chestnut) 

34 

1-6 

67-5 


HaysJ 

Barley 

Crimson clover 
Red clover 
Couch grass 
Lucerne 
Meadow (poor) 
(medium) 

- (good) 

Moorland hay 
(Molinia & bent) 
Oats 
Rye 

Ryegrass (perenT) 
Otalian) 

Ryegrass & clover 

Sainfoin 

Timothy 

Trefoil 

Vetches 

Vetches & oats 

Wheat 

Dried leaves ; 

Artichoke 

Ash 

Beech 

Chicory 

Comfrey 


42‘7 

330 

38 

65 

27 

22 

32 

37 

24-6 

34 
44 

38 
44 
30 

40 

35 
37 
32 
34 

40 6 


4-6 

8-3 

8- 5 

4- 7 

9- 7 
3*4 

3- 6 

5- 4 

5- 5 

4- 4 
7*3 

6- 4 
6-9 
6-2 

6*2 

40 

11-8 

9-4 

6*5 

31 


86 

83 

83 

93 

83 

86 

85 


Mineral Remarks 
slate 

Limcdcf. P^J^table 
Low AcKptabte 
Edible 


Acquired taste 


Palatable 

more nutritious 
Med. lime Palatable in 
Winter 

Palatable, also 
willow. boUy, 
elm and fruit tree 

Low PalataHe 

H|3i lime Palatab e 
High lime Palatable 

HiSilime Paiamble 

Edible in part 
I^w Acceptoble 

lJw Palatable 

Acceptable 
Palatable 
Palatable? 
Palatable if leafy 
WastefuUy used 
Very wastcfully 
used 

Med. lime Palamble 
High lime Pa atab e 
Adequate Palatable 
I^vv Acceptable 


peficient 

Low 

Low 

Low 

Low ,, 
Med. lime 


37*3 

62 

89 


T £ R7*5 Adequate Palatable 

Ttn 88 Hilblime Palatable (very) 

IS 64-6 Med. lime Edible 

93-8 Adequate Palatable 
13.0 88 9 High lime Palatable 
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100 lb. of 


Elm 

Grass 

Horse chestnut 

Lucerne 

Nettles 

Oak 

Poplar 

Willow 

Straws and chaffs: 
Barley straw 
Bean straw 
Lupin (Sweet Blue) 
Oat straw 
Oat chaff 
Pea straw 
Pea chaff 

Fruits: 

Acorns 

Apples 

Ash fruits (dry) 

Chestnut: (Horse) 
(Sweet): (shelled) 
Geaven 
Elm fruits (dry) 
Hawthorn 
Rose Hips 

Cereal gr^os: 

Barley 

Maize 

Oats 

Rye 

VN^eat 

Legume seeds: 
Beans 

Lupins (blue) 
(yellow) 

Peas 

Oil seeds: 

Linseed 

SunOower 

Oil cakes: 

Cotton seed 

Groundnut 

Linseed 

Palm kernel 

Sesamum 

Soya bean 

Sunflower 


FEEDING PRACTICE 


Conttdtts: 


Starch 

Digest- 

Dry 

equiv- 

ible 

matter 

alent 

protein 

lb. 

lb. 

lb. 


50 

1L6 

88 

65-7 

16-7 

90 

37-5 

90 

86 

441 

11-6 

91 

46-5 

12-8 

88 6 

36 

16 

85-2 

34 

6^ 

84 

34 

8-5 

89 

23 

1-8 

86 

19 

2-2 

86 

25 

24 

87-3 

20 

1*7 

86 

20 

1-0 

86 

17 

4-3 

86 

64-2 

36 

88 

41-2 

2-7 

50 

124 

1-7 

26 

70 

6-5 

85 

38 

26 

508 

64 

60 

60 

49 

8-5 

87 

50 

18-0 

88 

40 

0-7 

30 

14 

14) 

28 

714 

76 

85 

77-6 

7-9 

87 

59 5 

80 

86-7 

71-6 

96 

86-6 

71-6 

10-2 

86 6 


Mineral Remarks 
state 

High lime Palatable (very) 
Adequate Palatable, un- 
ground 
High lime Palatable 
High lime Palatable 
High lime PalaUble 
Med. lime Palatable 
High lime Acceptable 
High lime Palatable 


Low Edible 
High lime Acceptable 
High lime Acceptable 
Low Acceptable 
Low Acceptable 

Low Acceptable 

High lime Acceptable 


Lew Acceptable ripe 
Low Palatable 

High Palatable 

phosphorus 
Lew Acceptable 

Low Palauble 

? Palatable 

High phes.Palatable 
Low Palatable 

High lime Palatable 


HJghphos. Palatable 
High phos. Palatable 
High phos. Palatable 
High phos. Palatable 
High phos. Palatable 


65-8 201 85-7 High phos. Palatable 

72-1 30-3 87 3 High phos. Acceptable 

7M 38 1 87-7 High phos. Acceptable 

69 19 4 86-0 High phos. Acceptable 


119 19-4 93 High phos. Palatable 

103 12 8 92-5 High phos. Acceptable 


17-8 87-9 High phos. Palatable 

42 89 7 High phos. Palatable 

25 88-8 High phos. Palatable 

17-5 89 High phos. Palatable 

40 90-7 High phos. Palatable 

38 8 85-5 High phos. Palatable 

33 6 90 5 High phos. Palatable 
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m lb. of 


Germ meal and 
Brans: 


Starch 

equiv- 

alent 

lb. 


Contains: 

Digest- 

ible 

protein 

lb. 


matter Mineral 
lb. state 


Remarks 


Linseed bran (flax 
chaff) 

Maize genn meal 

Maize bran 

Maize gluten feed 

29-8 

84-3 

67-0 

75-6 

4- 8 
10-4 

5- 5 

20 

87- 3 
89*2 

88- 2 
89-6 

High phos. Edible 

High phos. Palatable 
Highphos.PalataWe 
High phos. Palatable 

Maize (cornflour 
residue) meal 

Pea husk meal 

72-6 

64-2 

17 

3-6 

89-8 

87-8 

High phos. Palatable 
Low Palatable 

Pea-pod meal (catmery 
waste) 

Wheat germ meal 

54-8 

54 

9-7 

20 

900 

90 

High lime Palatable 
High phos. Palatable 

Whcalfecd (75 per cent 
extraction) 

Bran 

49 

42 

12-2 

10-9 

87-0 

870 

High phos. AcceptaWe 
Hi^ phos. Acceptable 

Miscellaneous: 
Sugar-beet pulp (dry) 
Brewers’ grains (dry) 
Distillers’ grain (wet) 

60-6 

48-3 

16-2 

5- 3 
130 

6- 2 

90 

89-7 

26-2 

High lime Palatable 
High phos. Awptable 
High phos. Palatable 

seaweed meals: 

Laminaria 
. Fucus 

Milk (whole) 

(skim) 

38-7 

37-0 

18-1 

8-1 

61 

To 

3-0 

83-7 

88-7 

12-8 

9-2 

High lime PalataWe 
High lime Palatoble 
Adequate Palatable 
Adequate Palatable 


A NOTE ON SEAWEED MEALS 

The analysis of any brand of of 

composing it and the time and place of med) tangle and bladdcrwrack. 

are used: knobbed wrack (the mc»t with the advertised an^ts 

A full typical analysis of each is meals, but utterly dilTeient 

of a ‘Natural Mineral Mixture , seaweed meal in this book do not 

from them iu mineral balance. References to scawee 


••wm ulcm ID mineral 
include such mixtures 

Composition 
per cent 

Digestible protein 

Otrbohydrates 

Fibre 

Ether extract 
Ash 

Moisture 

Sand 

Calcium 

Phosphorus 

Magnesium 

Sodium 

Potassium 

Chlorine 

Iodine 

Co^U 


{Ascophfl- (LamliarM 
lum) 


6-82 

58-09 

4-5 

2-26 

18-85 

9-48 

^ 1*48^ 
1-49 
0-IZ 

0- 71 

1- 97 

2- 50 
t-ll 
o<n 

trace 


6-1 
4S-8 
86 
M 
16 8 
16-3 


4-62 

0-21 

? 

7 

1*25 
0 69 
7 

trace 


Bladder- 

wrack 

(Fucus) 

0 

53-6 

94 

4-2 

16-3 

11-3 


'Natural 

Mineral 

Mixture' 

9-82 
56-08 
4-2 
24 
16-82 
10 68 


7 

1-60 

1-02 

1-29 

on 

0^82 (n.b.) 

7 

1-30 


1*17 

l-EO 

2-87 

1-32 

a9l 

7 

0-16 

trace 

0-11 



Chapter 9 

SELECTION OF BREEDING STOCK 


This chapter is intended to serve the needs of the person who wis es 
to produce goats’ milk in quantities, great or small, and not those o 
the pedigree breeder whose primary purpose is to produce stock or 
sale. Consequently the science of genetics is only referred to in t e 
broadest terms, and the available space is devoted to the selection an 
breeding management of stock suited to specific methods of goat- 
dairying. , 

The dairy fanners’ breeding poliQf is to provide a regular flow oi 
miiv and an adequate supply of satisfactory young stock for herd 
replacement wih the minimum of cost and risk. In selecting hts 
breeding stock he must always play safe, and resist the lure of gam^ 
ling in genetics. In particular he must avoid as far as possible the 
dangers of inbreeding and at the same time say farewell to his hopes 
of achieving perfection in hk herd. For the pedigree breeder a know- 
ledge of genetics is useful and an intimate knowledge of the strauis 
of the breed in which he is working is essential. Goat breeds are of 
such recent ori^ that the only breed characteristics which are estab- 
lished with any degree of uniformity are those affecting colour and 
appearance; inbreeding is theteforc essential to the pedigree breeder 
who wished to produce a strain of distinctive character and true- 
breeding potentialiUcs. The pedigree breeder must not only take the 
risks of inbreeding to fix desired character, but must proceed to the 

evenmore expensivebuslnessofproving and puhlidzing the character 

produced; he must design his fe^ug and management to ensure the 
maximum possible production from his goats, have their yields 
officially recorded and their conformation officially approved in the 
show-ring. Maximum possible production is never most economic 
production; the pedigree breeder’s overheads will usually ensure that 
the milk of his herd is expeosive to produce. One of the main handi- 
caps to the development of a goat-dairying industry in Britmn is that 
far too many goat-o^mers accept the expensive responsibilities of the 
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pedigree breeder, and far too many pedigree breeders lack the stock 
or personal qualities to justify their status. There is a dearth of &st- 
rate goat-dairy farmers and a surplus of second-rate stock-breeders. 

The main considerations in selecting stock for milk production are 
their inherent milking capadty, food-intake capacity and food-to- 
milk conversion effidency. The pedigree breeder generally aii^ to 
produce an animal with all these qualities developed as highly as 
possible. But the degree to which the dairy farmer needs each of these 
distinct qualities will depend upon the system under which his 
are managed. While it is not possible to discuss the specif nee so 
every conceivable method of management, useful distinction ^n e 
made between three main types of management : i.e. Stall-feeding or 
Yarding, under which system the goats have most of their too cu 
and carried to them; Goat Farming on Improved Land, m wmcn 
case the goats obtain the bulk of their ration grazing crops which 
Have been spedally grovra for them and other farm stock, ree 
range on Scrub and Rough-grazings, in which case the goats 
obtain the bulk of their ration foraging growth which would otner- 
’'ise be wasted. Each of these systems of management calls tor 
a different set of qualities in the goat who is to make the most oi 
them. 

lie labour of feeding the stall-fed goat is generaUy the biggest item 
en the cost sheet, with the price of the food running it a close secono. 
The type of goat needed is one which will produce the mammi^^ o 
“>'h for the minimum of food and attendance. The goat * 
rapacity should be high and her efficiency in converting food to miK 
of the very best: but there is no call here for a big foo -in 
«peeity. The modern dairy goat has been 

Prodigious daily ration of cheap roughage and conve 1 “ ' 

roughage which is dirt cheap on the ground J™"® 

^eomes progressively more expensive every time it is an , 
the time it reaches the feeding-rack of the st^-ftd goat it may be 
the dearest foodstuff, per lb„ of digestible protein, fed to farm stock 
One solution to the economic problem set by the appe i 
■"Odern dairy goat is to feed it large quantities not of 

highly digestible succulents-cultivatcd fodder “ Sf 

'/MS measure of concentrates. This system is as good as any m 
ftreing yields to the maximum for official recording and >? P“P““ 
"'th pedigree breeders. For the domestic goat-keeper ml > 
Era's, who can grow most of the special fodder ‘"“P® ■” ,^cld 
their spare time, it is also suitable. But the high c 
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culUvation and handling of bulky and sappy crops is a handicap to 
commercial dairying. . i j • 

In countries such as Italy and Spain, where commercial dai^ng 
with stall-fed goats is vddely practised, the type of goat used is a 
small flat-sided milky creature such as the Maltese or Malaga goa 
(which are probably derived from the wild Capra prised). These goa 
are fed on industrial by-products such as tomato cannery wast^nd 
olive pulp, plus a little hay and a small concentrate ration. They 
consume little more than half as much food in proportion to 
weight as our leading breeds, but produce almost as much nu ' t*t 
proportion to bodyweight as our 200-gallon milkers. These Capra 
prisca derivatives seem adjusted to a more concentrated ration t an 
is healthy for goals derived from the mountain goat Capra aegagrus. 
In Italy and Spain they are preferred to the available alternative type 
with bigger food capacity and higher yields per head, because they 
save labour and are more economic, even at Spanish wage rates. 

There are several British industries at present pouring their edib e 
wastes into rivers, pig troughs and sewage pipes wluch might support 
stall-fed goat dairies. Though they do not appear in the show-ring or 
the leading pedigree herds, there are a number of flat-sided goats with 
small food capacity and good milking abilities. The true Capra priseo 
type (Plate 30), with a short straight, twisted horn, are rare. 

Whether we adopt the fodder crop or the industrial waste as a 
basis of feeding for stall-fed or yarded goats, we arc adopting a very 
wet diet; tWs is an essential to maximum production from a given 
quantity of nutrients. The goat which will make the best use of such 
a diet is not the one who has the biggest capacity for bulk, but the 
one with maximum capacity for slop — that is, a goat that is deep but 
not wide in the body. 

It is also interesting to note that the goats used for commercial 
dairying on the stall-feeding system in the Mediterranean basin are 
long-haired. On the other band, the free-range foragers, even in 
mountainous districts, are preferred short-coated, like the Murcian 
and Granada goats of Spain. Goats derive their heatmainly from the 
bacterial fermentation of roughage, and on a concentrated diet are 
more subject to chills, even when housed, than when full of fibrous 
forage on the bleakest mountmn-top. Our stall-fed goats are often 
insulated from the cold by flannel coats or a layer of subcutaneous 
fat; flannel coats are less fool-proof and fat is more expensive than 
long hair, which can always be dipped away from the udder for the 
sake of dairy hygiene. 
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The goat farmer on improved land has need of quite 
of goat. His labour costs are largely concerned in the organiza 
controlled grazing; his food costs are moderate. The . 

has to control the better; the more forage crop they wil 

they wUl need out of the bag of expensive concentrates. He n 
goats with as high a milking potential as possible, a goo 
intake capacity. A very high food-to-milk conversion e , 

always desirable; fodder crops are succulent rather than fibrous, ai^ 
the British climate is notorious. Goats grazing f ’ 

resist chilling and feed in worse weather if they carry a ^ floors 

coat of long hair (the flannel substitute is unsatisfactory out o a . 
especiaUy in the rain). The weight of a big udder, a well-mied and 
capacious paunch and a rather fat body are most ^ account 
short sturdy legs. Ground clearance for the udder is o .. |j 
ia cultivated fields, but the udder requires to be 
huag, broad in the base and dose to the body to avo.d the dange 

The leading breeders produce excellent 'j^nsu'Sng food 

Goats that have free range on rough gazing 
that costs next to nothing; the capacity is of 

efficiently they convert it to milk the better. ^ j.ggp them- 
prime importance. Such goats consume amp 
selves warm and have no need of a quilt o 

food-to-milk conversion efficienQ^ may ® gained from a 

milking capacity is not wanted. l,y the large proportion 

superlative yield is more than cance e burden of carrying an 
of concentrate necessary to damage that udder will 

unwieldy udder over rough ground, a ^ typical rough grazing. 

suffer from the brambles and ha^r clearance and are an 

fong legs are needed to give the u shrubs. The quality and 

important asset to a forager among ijnportancc. As a free- 

hang of the udder is not a memories of some tough, 

range goat farmer the ''vri*®^... ^ crepe rubber, impervious alike to 
pendulous bags, with skin * peach-skinned vessel, de- 
knocks, scratches and eye is so firmly attached that it Is 

Icctablc to handle and easy on ^ tenderness may 

the loser in every encounter, o ^ unsightly and 

make more difficulties or 

tougher bag. Ibal the udder of a heavy milking goat 

The amount of ^ong scrub and rock, depends to some 

receives, while on range 
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extent on the general conformation of the goat. This matter h^ 
received less attention than it deserves from our breeders. Yieww 
from the side, most of our goats show an almost horizontal 
from the shoulders to the rump; if anything the shoulders are a Utue 
higher than the top of the rump; the under-line slopes steeply dovm 
from the chest to the udder. This conformation gives the goat, m 
appearance and reality, perfect balance and control on steep 
it is typical of mountain goats the world over and has been impress^ 
on our stock by the influence of the Swiss breeds. Goats adapted to 
scrubland, as opposed to mountain, pastures have a different shape; 
the top-line slopes quite steeply up from the shoulders to the top o 
the rump, and the under-line is roughly horizontal from the top o 
the udder to the chest. This conformation gives better ground clea^ 
ance to the udder, the weight of the udder is more equitably shared 
between fore and hind legs and the extra long hind legs ^ve the goat 
a higher reach when browsing. It is exemplified in the heavy milking 
Murdan goat of Spain, in the little scrub goats of Galicia and in 
many of the Oriental breeds. Of home-made breeds the Anglo- 
Nubian possesses this character, a legacy from its desert ancestors, 
and the British Alpine shows the character to a rather smaller 
extent. 

Where goats have a very extensive range it is a matter of impor- 
tance that their herdsman should be able to see them at a distance. 
The camouflage markings of the Toggeuburg and British Alpine are 
a negation of utility in this respect, and the nondescript colouring of 
the Anglo-Nubian is little better. Pure white or unbroken black are 
the colours most easily spotted at a distance. Those who doubt the 
visibility of black shodd ask a hill shepherd the colour of his dog. 

There are seven recognized breeds of goats in Britain:* 

(1) The Saanen — nominally of Swiss origin, goats of this breed are 
all descended from imported stock, the majority of which came from 
the flat fields of Holland. While in colour, placid in disposition, 
rather short in the leg and capable of the very highest yields, this 
breed is well suited to goat farmiog on improved land. The labour 
involved in avoiding unsightly staining of the white coat is a dis- 
advantage if the breed is kept under intensive conditions where the 
goats spend much of their time lying on their own droppings and 
urine. White-skinned Saanens develop skin cancer in sunny climates; 
dark-skinned, but wlute-haired, goats are immune. Short legs and big 
udders assodate badly with the brambles and hazards of a rough 
* Plus the old English and the Nubian, recognized but extinct. 
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grazing. Udders in this breed are usually shapely and well hung. 
Butter-fat percentages are good — around 4 per cent. 

(2) The British S'nane/i— of mixed origin, is usuaUy a considerably 
heavier and slightly leggier goat than the pure Saanen, but otherwise 
similar. Udders are less shapdy on the whole and yields as hig as 
any. Like the Saanen and for similar reasons it is best adapte to 
goat farming on improved land, where the tendency of some strains 
to run to fat does not go amiss. 
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Toggenburg colour and markings. But it is a big ten-stone goat, 

^vingnotablyhighyieldsofmilkwithabuttcr.fatpercentage^^^^^ 

3-5. Tbe high metabolic rate necessary for heavy production su^ 
imposed on the warm-hearted Toggenburg disposition 
the breed remarkably excitable. Though this may be a slipt 
advantage in a strictly commercial herd, it makes the ‘B.T. the mosi 
responsive pet in the goat world. The relatively stain-proof coat is an 
added advantage under intensive conditions. Long legs, high-geare 
temperament and big food capacity suit the breed for 
rough grazings, but badly hung udders arc a common fault. As in 
B.T. is restrained with more difficulty than other breeds an i 
rather low butter-fats are further lowered by soft rich feeding, i is 
not the obrious choice for goat dairying on improved land.^ 

(5) I7ie British shares much ancestry with the British Tog- 

genburg, but is black with white Svriss markings; a big leggy goaj* 
turning the scale around ten stone, it is capable of high yields, wit 
a butter-fat percentage about 4 per cent. It is the only British-ma e 
breed to have been developed mainly under free-range conditions ^ 
has an independence of character which would be better appreciated 
if there were more men farming goats and fewer women keeping 
as pets. Under intensive conditions the BA. is almost as easy to keep 
clean and as efficient a producer as the British Toggenburg, but a 
duller compamon. For arable dairying it is rather less easy to control 
than the Saanen or British Saanen, is relatively free from the tende n^ 
to run to fat, but unwieldy udders are not uncommon in the breed 
and pve rise to trouble under these conditions. The black coat at- 
tracts flies, wluch is a handicap in closely wooded country. It remains 
the most adaptable all-round breed and could be developed into a 
first-rate goat for scrub dairying with less difficulty than any other. 

(6) The Angio-Nubian — of mixed origm, owes its distinctive features 
to imported goats of Indian Jumna Pari and Egyptian Zariby type- 
Undoubtedly the most important British contribution to world goat- 
breeding, the Anglo-Nubian is the most distinctive of our recognized 
breeds in both appearance and perfonnance. Colours are various 
with roan and white predo min ating, lop ears and roman nose are 
typical. It is more heavily fleshed than the Swiss breeds, wrighing 
about 150 lb., ^ves yields comparable with the Toggenburg in quan- 
tity (up to 300 gallons a year), but with abutter-fat percentage around 
5 and a percentage of soflds not fat of 10 to 11, compared with the 
8 to 9 of other breeds. The rich milk characteristics of the flat-sided 
goals of the sub-tropics are here blended with tbe great fodder capa- 
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city of the Swiss breeds to make an economic producer of what is 
perhaps the most highly digestible and perfectly balanced food 
available to mankind. 

The udder of the Anglo-Nubian, though not remarkable for Us 
shapeliness, has a better ground clearance than that prevailing^ in 
other breeds. Though the coat is short, beneath it lies an insulating 
layer of subcutaneous fat which enables the goat to withstand adverse 
weather as well as most other breeds. It is excellently suited to fre^ 
range goat farming, or to arable dairying, under which conditions it 
can produce milk solids as economically as any. But being an in- 
efficient producer of milk water^ unless an exceptionally discerning 
human consumption market will pay a premium for its quality, 
Anglo-Nubian milk is best cashed when fed to stock. As a house goat 
the An^o-Nubian has the disadvantage of being exceptionally vocal , 
but its milk is undoubtedly the most desirable of any. 

(7) British. In this section of the B.G.S. Herd Book ore registered 
pedigree cross-breeds. The arrangement is almost unique in British 
stock-breeding, but exceedingly useful; the hybrid poultry breeders 
and the pig breeders have found the need for a similar orrangenjcnt 
but recently. To the goat-breeder it provides a useful pool of genctical 
characteristics on which to draw for the improvement of existing 
breeds and the development of new ones, and it gives guidance in 
cross-breeding for maximum production. The section contains many 
of the heaviest milkers in the country. 

The cow dairy farmer who decides to stock his farm 
Jerseys, and obtains his foundation stock from a number oj 
breeders, will find himself with a reasonably uniform herd. But the 
Eoal dairyman who stocks with, say, British Saanens, obtained from 
various sources, is likely to accumulate a herd of goats of all snaj^ 
^d sizes and characteristics, though almost all of 
^hite in colour. While the breeds do have distinctive utility cha^- 
terisUcs, to obuiin a reasonably uniform herd it nece^ry o sc 
from within the chosen breed the strains and individuals of the 
desired type. . , _ 

Some of the utility characteristics: udder shape, . 

<l“ality, degree of fatness, declare 

touch. To discern the outward and visible signs of (he ^'dden q“alm« 
that make an efficient milker is the main task f 
the necessary knowledge cannot be compressed m 
But as a coarse pointer: if you want great rni ' ^ ^ 

a long lean head, interested eyes, and livcl) m 
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slim neck and gently sloping rump; feel for a fine pliable skin with a 
smooth and lustrous coat, for a large elastic udder and knobbly milk 
veins; if possible, consult the milk records of the goat or her dam 
and sire’s dam. 

Food capacity is largely a matter of sheer size, with particular 
emphasis on the depth and width and spread of the ribs and the 
development of a deep wedge-shaped profile; but a nervous fidgety 
goat eats more than a placid one. Most goats that sag in the middle 
cannot carry a great load of fodder over rough grazings — but Anglo- 
Nubians have their legs more widely set than the other breeds and, 
like a suspension bridge, they are designed to sag. A long jaw is a 
help to a big appetite and long legs to a consumer of branches. 

Food conversion efficiency can be measured only approximately 
by the eye, being lowest in the short, thick fat goat and Wghest in the 
long, lean glossy one. Goats carry their basic fat deposit on the chest 
and as a quilt over the belly. If your fingers find fat on the back and 
rump of a milker the milk-pail is being robbed to clothe the goat — 
but on goatlings and kids back fat is a reserve for their first Jactation. 
In assessing the goat’s tendency to fat it should always be remem- 
bered that a dry diet with a restricted or unappetizing water supply 
will fatten any goat, while the nutrients that accompany a big fluid 
intake always tend towards the milk-pail. 

The detection of these basic utility qualities in the genetic make-up 
of the male goat is not a suitable task for the eye and hand of inspec- 
tion— not even if the eye and hand be those of an expert. In selecting 
a herd sire, his progeny are the only reliable guide to his quality; his 
pedigree may give grounds for reasonable hope. 

^ While his sldn quality, character and conformation have a similar 
signlficanct to the ■parallel qualifies in the ftmaic, their appearance 
in the male goat may be easily confounded by secondary sexual 
characteristics and accidents of rearing. 

The operation of the scent glands on the hc-goat’s skin and his 
habit of spraying his front legs and neck occasionally set up in the 
housed billy a kind of dermatitis which converts a naturally soft and 
pliable skin into hairless corrugated leather (sec ‘Scab*, p. 263). The 
practice of feeding male kids large quantities of milk until they arc 
past the natural weaning age is liable to result in a distorted 
growth — great length and bone and great depth due to the sag of the 
n»ilk-filled stomachs, but far less width and spread of rib than that to 
"hich his inheritance entitles him. The need under common circum- 
rtanws to keep the males in a small enclosure and carry their fodder 
211 



SELtCTlON OF BREEDING STOCK 

to them, may lead to them recciviiiB a rather 

which accentuates the appearance of narrowness 

atfecting what inherited capacity they may have for breeding wi 

There are also certain characteristics that may ^ 
herd sire, but are not particularly wanted in the mdkeis. foap 
docility, for example, is in common demand. A wcll^exercised 



Fig. 21. Points of the prcxJuctive goat 

(1) Long lean head with lively expression. 

(2) Long, lean silky-skinned neck. 

O) Strong, straight muscular back. 

(4) Deep wide-sprung ribs, the last rib curving back. . . 

(5) The hollow in front of the hips that bespeaks the capaaty o 
digestive organs. 

(6) The long gently sloping rump to support a heavy vessel. . . ^ . 

(7) The capacious vessel, broadly based on the body and with 
elastic skin, swells the rear profile. 

(8) The hocks are suSdently straight to avoid bruising the vessels w cn 

the goat walks. . 

(9) The teats are hand sized and distinct from the rest of the vessel, the 
thicker they are the quicker she will be to milk. 

(10) The extension of the vessel forward is the goat’s safeguard agains 
udder chills. 

(11) Under the belly you can feel, if not always see, the big knobbly milk 
veins. 

(12) Strong clean bone in the front 1^. 

(13) A long powerful jaw to matdi a big appetite. 
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Fig. 22. The unproductive goat 

(1) Has a short convex face and a more or less upturned nose. 

(2) A short coarse neck. 

(3) Shallow straight ribs and a brick>shaped profile. 

(4) A small belly. 

(5) Small tough-skinned vessel, purse shaped with little finger-breadth 
teats. 

(6) Her hocks nearly knock together as she walks. 

(7) Her rump is short and steep. 

She is dear as a present to ‘a good home*, unless she goes straight into 
the pot. 


goat, accustomed to kindly but firm control, is not a dangerous 
beast. But if chained and penned for life and handled with some fear 
and disgust, any but the poorest in spirit becomes unmanageable. 
Though a very soft-tempered male seldom breeds outstanding 
milkers, or a temperament suited to free-range life, poor-spirited and 
cfTeminate billies arc justifiably popular wth those who lack the 
facilities for keeping a more vigorous beast under control. The 
Saanen breed generally produces the quietest males, and the fleshier 
strains of British Saanen arc usually temperate in habit. 

The odour of billy Is universally unpopular, a menace to the pro- 
duction of palatable milk, and an all-round nuisance. Its seasonal 
production is a secondary sexual characteristic of the goals of cool 
regions, in which there is a limited breeding season. In tropical coun- 
tries where the male remains sexually potent all year round, scentless 
males arc not uncommon and the odour of the odoriferous is milder. 
The tropical ancestry of the Anglo-Nubian has resulted in some 
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strains of the breed producing very mildly scented males and there 
seems to be no theoretical reason why this highly desirable “arac- 
teristic should not be further propagated. Elfemmate nudes of other 
breeds are often mildly scented too, but in the Swiss breeds sucn 
males frequently prove unsatisfactory breeders. 

The smeU ofbmy is a real problem of practical importance wmcn 
tends to get overlooked because it is also a joke. Contamination oi 
the clothing of the billy’s attendant is unavoidable, and the regular 
attendant becomes inured and insensitive to the smell after some 
months. But whenever contaminated clothing comes wthin range o 
the public’s nostrils or an open can of milk, damage is done to c 
goats’ milk industry. It is an elementary precaution to handle the 
billy and milk the goats in distinctively different overalls; clothing 
can be fairly effectively decontaminated by hanging it in acrid sm^e 
such as is produced by smouldering oak sawdust or by the 
smoker’s corrugated cardboard. A new and radical solution of 6 
problem is offered at the end of Chapter 10. 

In many free-range herds the male runs out with the rest of the 
flock at least during the summer. Special considerations anse m 
selecting a male for this routine. Under such natural conditions the 
social structure of the wild goat flock is resurrected and the male 
leads and controls the flock’s grariog if he Is able to, ©specify durmg 
spring and early summer. In the wild herd the he-goat’s size and to 
ever-growing hair and horns call for a supply of nutrients and 
minerals which differs little from the requirements of the 
The short-haired hornless sire of the domesticated herd has needs 
insignificant in comparison with those of high-yielding milkers and 
lus leaderslup of the forapng expedition is sheer misguidance. Where 
the flock and range is small this mbguidance results in lowered coii- 
dition and yield; where the flock is large and the range extensive it 
results in a splitting of the herd on range, the milkers generally 
following a leading she-goat and the dry stock following the billy* 
this division of the flock multiplies the problems of control and 
management. But the problem is minimized by insisting that the 
male who joins the flock on free range is always a young one. The 
he-goat goes on growing until he is two and a half years old; so long 
as he is fleshing a large and growing frame his dietetic needs are not 
so far below those of the milkers; until he is old enough to throw to 
weight around effectively, his efforts to misguide the flock will be 
thwarted by the leading nulker. 

Under few drcumstances arc horns desirable cither in the male or 
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his progeny. Only when goats are closely confined or tethered in 
places liable to regular invasion by small boys and uncontrolled dogs 
may the balance of advantage he wth the horned goat. Not that 
horns are dangerous to the goats* attendant; indeed they provide 
useful handles. But they are very dangerous indeed to the udders of 
other goats and a tragedy is ultimately inevitable where homed goats 
are run together, and more speedily inevitable where homed and 
hornless goats associate. The use of a disbudded or de-homed male 
is often advisable, but only if every homed Idd is disbudded. 

By far the most satisfactory male for any goat dairy farmer (as 
opposed to pedigree breeder) to select, is the one standing at stud 
within a reasonable distance of the farm. The dairy farmer is justified 
in turning a blind eye to considerable defects in any billy he can use 
but is not called upon to keep. 

Artificial insemination of goats has been practised in the Soviet 
Union, in India, Denmark and France. In Denmark, the goat- 
breeders inseminated their own goats with semen expertly collected. 
This scheme achieved up to 80 per cent of successful inseminations, 
the best results for any A, I. service for goats; but it was destroyed by 
the Danish Government withdravdng their very modest financial 
support, as a national economy measure. 

In France, a state-sponsored insemination service is available in 
the main goat-breeding areas. Semen is collected as for cattle, diluted 
to one-quarter of its original concentration, chilled to 3® C., and 
stored up to 24 hours. Insemination is carried out by trained staff, 
using the same techniques as for cattle. Sixty per cent of inseminations 
arc successful; as far as possible, goats arc inseminated 12 hours 
after the first appearance of ‘season’. Ibis stage having proved the 
most favourable. The French find a 3$-pcr~ccnt variation in the ferti- 
lity rate between males, even though the sperm count and motility be 
comparable. This rather mysterious male fertility factor, and the 
difficulty in maintaining the potent of goat semen over long storage 
periods, seem to be the main technical difficulties. As such they are 
no impediment to a practicable and economic A.I. scrMce for goats. 

As a means of slock improvement, A.I. is not ofimmediate impor- 
tance in Britain. Improvement of productivity by genetic means pro- 
ceeds at the rate of about 2 per cent per generation, under good 
genetic management. Improved kid-rearing and goat-feeding methods 
could probably raise productivity 20 per cent in one generation. 
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Chapter 10 

BREEDING PROBLEMS 


The demands that mankind makes of the goat have not require 
any fundamental alteration of its breeding mechanism nor distortion 
of its shape and proportions. In this respect the goat is a great de 
more fortunate than its comrades of the farmyard, and consequent y 
remains relatively free from breeding troubles. 

The naturally early maturity and high fecundity of the goat is 
adequate to meet any normal demand for the maintenance or ^ 
crease of stocks. The problem of winter milk supply is solved by 
allowing the goat to go wild or ‘run through’ alternate years and run 
a twenty*two-month lactation as a matter of course. Even on this 
routine an average goat in a cool climate will produce five daughters 
in eight years— if a dairy cow produces five daughters in a lifetime 
she is doing well. Consequently, out-of-season breeding with go^ 
has nothing like the utility value of the relative freedom from breed- 
ing troubles they enjoy, by retaining their natural sexual cycle and 
glandular rhythm. 

The mechanism which controls the breeding cycle of cows is under- 
stood to a hmited extent. It is possible, with the band in the cow s 
rectum, to feel the whole of the genital organs and the changes that 
take place in them. The mechanism controlling the breeding cycle m 
goats is believed to be similar, but the belief caimot be so tan^bly 
confirmed. 

The sexual cycle is started by the anterior lobe of the pituitary 
gland (the ‘master gland’ below the brain) secreting ‘F.S.H.’ (follicle- 
stimulating hormone), a substance that excites the ovaries, at each 
tip of the horns of the womb, to dewlop a blister, inside which one 
of the store of eggs in the ovary rapidly develops. This blister itself 
secretes ‘oestrogen’, a substance that produces the symptoms of 
oestrus (heat). The womb contracts, the cervix at the mouth of the 
womb relaxes and opens, the va^na is tensed and lubricated by the 
discharge of slime. The goat becomes restless, bleating and wag5*’S 
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its tail, with a red and swollen vulva often showing some of the dis- 
charge. Vagina and womb are prepared for the entrance of the male 
sperms and the goat will ‘stand* to the billy. 

When the blister in the ovaries reaches its full size, the pituitary 
produces ‘L.H.* Quteiniring hormone), causing the blister to burst 
and the mature egg to start on its passage down the long, twisted 
fallopian tubes which join the ovaries to each horn of the womb. The 
broken walls of the blister then grow ‘lutein*, a kind of temporary 
gland that secretes ‘progesterone*, a substance having the opposite 
effect to that of oestrogen. The outmrd symptoms of ‘heat’ subside, 
the vagina relaxes and dries, the cervix closes to seal the womb, and 
the womb relaxes and is richly supplied with blood. If service has 
been effected, the egg on its passage down the fallopian tubes en- 
counters a sperm and is fertilized; arriving in the womb it finds the 
place prepared for it by the action of progesterone, settles down and 
develops. The lutein remains, continuing to secrete progesterone 
until the foetus is mature. Then the lutein is reabsorbed, and, at the 
stimulus of the pituitary, the ovaries once more secrete oestrogen, 
which relaxes the cervix, lubricates the vagina and contracts the 
womb to expel the kid, at the same time inducing the restlessness and 
often the other symptoms of heat in the goat*5 behaviour. When the 
kid is bom, the secretion of oestrogen ceases. 

If the egg is not fertilized in its passage down the fallopian tubes, 
the lutein persists, secreting progesterone, for about ten days; then 
it shrinks away and F.S.H. is again secreted by the pituitary to start 
the cycle over again. 

What stimulates the pituitary to start the whole process is obscure. 
But the main function of the pituitary in this matter is to ensure that 
kids are born only if and when conditions are suitable for their 
survival. Under tropical conditions where seasonal changes of climate 
and vegetation are immaterial, the goats’ breeding season extends 
over the twelve months of the year; lactations are short where 
Nature provides abundant food for early weaning and two or more 
pregnancies a year are normal. Normal health is the only stimulus 
needed to maintain the cycle. Farther from the Equator seasons 
become more pronounced. Generally speaking, in the northern 
hemisphere to which the goat is native, the spring months of April 
and May offer the kid the most auspicious welcome. As the goat, 
like the sheep, carries its young for five months, the months of 
October and November arc ideal for starting the breeding season. 
Various factors signify the arrival of these months: diminishing 
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Fig. 23 


the mother’s tissues and forms an attachment — the placenta. For the 
next ten weeks the trophoblast cells act like a sort of cancer, extracting 
all the needs of the growing embryo from the mother’s tissues, 
whether she can spare them or not. Level of feeding of the mother 
during this period has no cITcct whatever on the growth of the embryo, 
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which extends its attachment to cover the area of uterus wall avail- 
able. Then, eight weeks before kidding, the trophoblast cells die off, 
and the foetus is fed by transfusion from its mother’s blood-stream 
into its own. The quantity of transfusion depends on the area of the 
placental attachment, which will be less than the optimum when the 
goal is too small, or too fat, or carrying too many kids for her size. 
The quality of the transfusion the foetus receives will depend on the 
current diet of the mother and her metabolizable body reserves.* 
The end product of the sexual cycle is not only the b’d, but lacta- 
tion. A number of different hormones control the development of the 
udder and the secretion of milk; the process is not yet fully under- 
stood. But it is known that both oestrogen and progesterone play a 
part in normal development of the udder, and that the secretion of 
the thyroid gland, which is poured out in increased quantities during 
pregnancy and spring, has the effect of diverting nutrients towards 
the womb and udder, thus assisting milk production. Oestrogen itself 
inhibits the secretion of milk, so most goats show a slight fall in yield 
when they come in ‘heal’. But a falling level of oestrogen in the 
blood, such as occurs at the end of pregnancy, triggers the chemical 
mechanism which starts the goat milking. In barren goats, too, the 
level of oestrogen in the blood falls at the end of the breeding season 
in early spring, when the thyroid is most active; consequently they 
often become ‘maiden’ milkers. 

If a valuable milker goes dry and proves obstinately barren, she 
can be brought into milk by injecting 0’5 mg. hcxocstrol and 70 mg. 
progesterone in anarachis oil solution daily for 150 days. This pro- 
duces a near normal yield and udder development. A dry and barren 
goat whose capabilities are unworthy of the expenditure of so much 
time Md money, may be brought into milk by implanting a single 
caponizing pellet of bexoestrol under the loose skin of the shoulder, 
during late April or early May. Shortly after this painless operation 
the goat will show signs of ‘heat’ which may continue for about ten 
^ys. About five days after the operation the udder will begin to fill, 
if milked out regularly a useful jdcld, about 60 per cent of natural 
capacity, will be established in three to six weeks, from an udder more 
or less unevenly developed. The implantation of a hexoestrol caponi- 
ng pellet can be used to suspend lactation temporarily in a goat in 
full mlk; in the case of severe injury to the udder this can Be the 
goat’s Ovation. But implanting hexoestrol in a pregnant goat will 
pro a y cause abortion; and in a barren goat there is always the 
• Sir John Hammond, /.D.G C 1964 
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risk that it may induce a ‘cystic ovary’, a state of perpetual ‘heat* and 
chronic infertility.* 

The male sex organs are a little more complicated than outward 
appearance suggests. The testicles in which the sperms are produced 
consist of a number of minute tubes, converging into a central tube. 
The sperms are formed in the small tubes, move into the central tube 
and thence into the epididimis, a very long convoluted tube in which 
the sperms mature. From the epididimis they emerge into the cord 
connecting the epididimis with the seminal vesicle above the bladder, 
where the sperms are diluted in the seminal fluid which activates them 
— the seminal fluid being produced by a number of contributory 
glands. 

The pituitary of the male goat, like that of the female, produces 
both F.S.H. and L.H. The function of F.S.H. in the male is un- 
known. But L.H. stimulates the testicles to produce both sperms and 
the hormone ‘testerone’, which gives the billy his typically male ap- 
pearance and behaviour. A deficient secretion of L.H. is symptomized 
by a feminine appearance, slug^sh service and low fertility, and is a 
condition which may be inherited or result from faulty feeding. 

Considering the complexity of the processes involved, and the 
small amount of knowledge we have of them, it is wonderful how 
seldom the mechanism goes wrong under the artificial conditions of 
life and diet that we impose on the goat. 

Although the fertility of goats is occasionally impaired by errors of 
diet and management, or by disease, the main fertility troubles are 
connected with the problem of hermaphroditism. Of all the aspects 
of goat husbandry, this problem of hermaphroditism seems to be 
quite the most attractive to sdentists. During the past ten years, 
geneticists, pathologists, and micro-biologists from at least five 
different countries have published papers on the subject. Their 
theories remain inconclusive; but all their facts support the same 
practical breeding policy and arc consistent with the ecological ex- 
planation of the subject offered in the first edition of Goat Husbandry^ 
ten years ago. 

A hornless or ‘polled’ mutation turns up from time to time in all 
the homed spedes, cattle, deer, sheep, goats, etc. It is a tentative 
measure of disarmament, a saving of expense on defensive weapons; 
provided the defensive weapons have ceased to serv’e a purpose, the 
mutation is likely to prove successful. But in animal societies such as 
those of the red deer and the mountain goat, in which the males 
• Benson, 1957. 

221 



BREEDING PROBLEMS 

select the pastures for the herd, and for whom the main natural 
enemy is starvation, though female horns be irrelevant, the annual 
renewal of the stag’s antlers and the evcr*growing burden of the male 
goat’s horns are sodety’s sole guarantee that the males’ choice of 
pasture matches the needs of the mothers (see p. 214). Although the 
stag does not lead his family party as the male goat docs, it is the 
summer parties of antler-growing stags that pioneer new territory for 
the expanding red deer herd. For both deer and goats a hornless male 
may be social disaster. Inevitably the hornless male will keep in 
better condition and be more mobile than his homed or antlered 
rival. During the breeding season his advantage must ensure him a 
disproportionate share of services; if fully fertile he must reproduce 
his kind to the destruction of the flock. The polled stag or ‘hummel’ 
is always to be found on the deer forest; he is to the fore at the ‘rut’, 
and more than a match for the antlered stags; yet even on the most 
neglected forests the percentage of hummels does not greatly increase; 
and on the best-managed estates, where hummels are rigorously 
weeded out, the proportion of hummels remains much the same. 

In the hill country, one year in seven is a year of disaster, when the 
snow lies too deep and winter lasts too long. When the new grass 
starts to grow at last, it grows greenest around the corpses of the 
antlered stags. The hummel survives, wintering on his fat; in the 
autumn of that year the survival of the herd may largely depend upon 
such fertility as the hummel has. Moun tain pastures are a delicately 
balanced community of plant and a nim al life; alter one element and 
the whole kaleidoscope changes; remove half the deer and the 
vegetation coarsens; let the vegetation grow rank and the goat moves 
in. A species must make a rapid recovery from disaster to retain a 
footing in its habitat. The hununel’s fertility needs to be exceptional. 

The only sort of hornless mutation which is going to succeed 
among mountain goats or mountain deer must satisfy two require- 
ments; (1) under normal conditions and natural selection, the per- 
cenmge of hornless males must not exceed about 5 % ; (2) increased use 
of hornless males should boost herd fertility. 

^ "^e hornless mutation that has sarvived among domesticated goats 
m Europe almost certainly originated among the mountain goats of 
SvwtKrl^d; indeed all the investigations of the factor, in Israel, 
n n, Germany and Japan, have been carried out on descendants 
01 exported Swiss Saanens. This mutation meets the ecological re- 
qu^ments of the mountain-goat flock in the following way : 
me tactor for homlessness is inherited as a Mcndelian dominant; 
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if the gene is present there are no horns, if absent there are normal 
horns; there is no half-way stage. But hornlessness is closely linked 
with a factor which modifies fertility. In heterozygous form in females 
it causes an increase of 5 per cent in fertility by increasing the inci- 
dence of twinning and triplets; in homozygous form in females it 


The Horned Goat is ‘Momozysous* — that is, the factor 
for Iforns u inherited from both pareots. The factor for 
Homs kins *iccesiive’ would be apparently suppressed 
If a factor for Homleuness were inherited from either 
pareni. Linked to the factor for Homs is a ’domiaant* 
factor for Nonnat Setual Development. The Homed 
Goat passes on to all its oflsprins a ‘recessive' factor for 
Homs and a ‘dominant’ laetor for Normal Sexual 
ZlCTelopmcat. 


The Homozygous Hornless Coat inheriu from both 
Barents a factor for Homlessness which is dominant, 
linked with a fteter which lends to change (he foetas la 
the womb into a male. If the foetus starled male it U un- 
affected; if It started female it wiU be bom apparently 
female, epparently male, or obviously lotersex— hut alwavi 
iienle. Tne sex<htDee faetor is ‘recestive’, ciTecUve only 
In the homozYgout state. There are no Homozygous 
Hornless females capable of breeding, but the males pass 
on the doouoaat Homlesmess and recessive sex<haflfe 
faetor to all offspring. 


Thc HertstozYOOVs Hoavuss Goat iaheHts from one 
parent the recessive factor for Homs, linked with the 
dominant factor for Normal Sexual Devetopment. and 
from the other parent the domiaant faaor for flornleu- 
ness with tbe reccuive factor for foetal lex^hange. The 
goal appears Komlm and (u sexual development is 
normal, but it can past to its offipnng ■ factor either 
for Homs or Homiesiness, each with its linked factor for 
normal or abnormal sexual developmenL All Hornless 
female* capable of breeding are heterozygous. 
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other. The infertility of the pseudo-males shows itself in two distinct 
forms : either under-sized testicles, or a blockage in the seminal ducts 
in both testicles, causing the accumulation of sperm to form a small 
abscess. Few or no viable sperms are produced in either case. 

The practical implications of this state of affairs are perfectly 
straightforward. There is no possibility of establishing a truly horn- 
less breed of goats as no true-breeding hornless females are bom. (To 
be exact, possibly one in a thousand hornless females is true-breeding, 
but she goes unrecognized.) 

But it is still worth while propogating the hornless factor, for 
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convenience and for economy; and for the slightly greater fecundity 
where that is desired. None of the progeny of a homed/hornless 
mating will be sexually abnormal and half or more should be horn- 
less. In a homless/faomless maUng. if the male is heterozygous, one 
in four of the female embryos will become hermaphrodites or 
males; if the male is homozygous, half the female embryos will be 

affected. _ t. ti. 

The loss caused by hermaphroditism arises, not so much from the 
visibly abnormal kid, which Is destroyed at birth, but from the 
pseudo-male or pseudo-female which Is reared to maturity before its 
worthlessness is discovered. So it is seldom worth rearing the ap- 
parent female offspring of a homozygous male and a hornless female, 
the chances of normality are no more than evens. To exclude homo- 
zygous hornless males it is necessary in practice to exclude all hornless 
males, both of whose parents were hornless, until they have sired a 
homed kid from a homed female, and so proved their heterozygous 
state. Rearing the hornless offspring of the mating of a homlws 
female with a heterozygotic hornless male is still not a commercial 
proposition; reckoning the cost of rearing at about £17 and the 
sellhig price of the in-kid goat or buckling at about £20, the loss on 
rearing one hermaphrodite or pseudo-male eliminates the profit on 
six normal kids. You are offering six to one odds against a five to one 
risk; which is bad bookmaking. 

Fig. 24 summarizes the situation in conventional symbols. 

The most important dietetic causes of infertility in male goats arc 
‘high calcium’ phosphorus deficiency, vitamin-A deficiency, iodine 
deficiency and copper deficiency, to which falls to be added the some- 
what mysterious effects of eating mangolds, which, when in season, 
are harmless to the female. 

Vitamin-A deficiency and iodine deficiency impair the billy’s keen- 
ness for service. Phosphorus and copper deficiency do not affect bis 
willingness, but lower the quality of his semen. The cause and treat- 
ment of these deficiencies are dealt with in the chapter on Feeding. 
The danger of high-calcium phosphorus deficiency is, of course, en- 
hanced if the billy is fed a dry diet and supplied with large quantities 
of hard (calcium-rich) drinking-water. 

If the herd male is willing to serve and his semen when tested shows 
a normal content of active sperms, the cause of herd infertility must 
be sought among the females. In this search the goat farmer has less 
ground to cover than the cattleman. Goats are effectively free from 
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the highly infectious diseases that afflict the genital tract of cattle. 
Occasional infection of goats with contagious abortion occurs where 
the disease is prevalent among associated cattle; but goats have a 
high resistance to the disease and the worst that can be expected of 
it is an occasional abortion late in pregnancy. 

Where the cause of a herd-breeding problem lies with the females, 
it almost always lies with the feeding. Vitamin-A deficiency is only 
likely to occur following herd infestations by liver fluke and coccidia, 
the symptoms of which (p. 25^ are unlikely to pass unobserved. This 
deficiency does not affect the regularity of oestrus, but causes changes 
in the lining of the uterus which make conception difficult and early 
abortion probable. Copper deficiency is confined to notorious locali- 
ties and is symptomized by irregular periods between ‘heats’, and 
return to service at irregular intervals. Iodine deficiency is quite 
common (see Chapter 7, p. 148). As a breeding problem it shows 
itself in failure to come in heat, or irregular periods between heats; 
if conception is achieved the kids arc usually carried full term, but 
most of the females and some of the males are bom weak or dead; 
the vessels of first bidders show disappointingly little development. 
Where failure or irregularity in coming in heat is the problem, iodine 
deficiency is the most likely cause; if kale is being fed to a high- 
yielding herd with this problem iodine deficiency is even more likely 
to be the cause. 

Phosphorus deficiency is also common in high-yielding herds. As 
a breeding problem in a fair-sized herd it is not hard to spot, because 
while some of the goats will be on beat almost perpetually, and even 
start to develop male characteristics, other members of the herd will 
refuse to come in heat at all, or at best but very seldom. It is less easy 
to spot among two or three goats, all of whom may show the same 
symptoms. The deficiency causes the development of a rustic ovary — 
that is, the follicle in the ovary turns into a cyst which persists in 
secreting cither oestrogen (in which case the goat is perpetually in 
heat) or progesterone (in which case she comes in heat but once or 
not at all). In cither case service is ineffectual. 

Unfortunately, a tendency to cystic ovaries can be an inherited 
factor; so the appearance of the typical s>'mptoms in a closely related 
herd may be due to cither phosphorus deficiency or inherent fault. 

To distinguish between these tw o possible causes, note that the form 
of phosphorus dcfidency that afflicts high-jicldlng herds is due, not 
to a poNerty of phosphorus in the diet, but to a superabundance of 
lime, which prewnts the digestion of a^Tiilablc phosphorus. The 
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typical diet which may produce it is one consisting of legume haj^s 
the basic roughage, accompanied by a large percentage of sugar-beet 
pulp among the concentrates, and supplemented by an ad lib. supply 
of seaweed meal. If such diet is general to the whole herd, then Jt is 
liable to produce not only adult breeding problems but also a 1^ 
of chronic cramp in young stock, especially in very early spring. The 
picture of limping goatlings on the one hand and miscellaneous breed- 
ing problems on the other, is a conclusive pointer to phosphorus 
deBdcncy as the cause of both troubles. 

While further incidence of phosphorus deficiency can be prevente 
by change of diet, it will take at least a month of changed diet to 
remove the symptoms of the deficiency, and a cystic ovary that is 
well established may be incurable. Veterinary surgeons can treat the 
condition with some slight hope of success and at very considerable 
expense, by injections of hormone. Perhaps the most economical and 
hopeful treatment is that suggested for the establishment of an arti- 
fidal lactation, which should not be applied until the first flush of 
spring calls forth the natural aid of the thyroid gland to re-establish 
normal glandular rhythm.* 

When breeding troubles are confined to an occasional individMl m 
the herd, while the nutritional factors outlined above must still be 
borne in mind, the possibility of hereditaiy defect is very great in any 
goat that is not a proven breeder. Hermaphrodites range from the 
almost perfect male to the almost perfect female; though the inter- 
mediate types may be fairly easily recognizable the extremes of the 
range sufier from imperfections which can only be discovered at post- 
mortem exanunation. The proven breeder who fails to hold to service 
is more likely to be a victim of nutritional defidendes if she is a heavy 
milker, or to be suffering from cystic ovary or over-fat condition if 
she is a poor producer. 

HERD BREEDING PROBLEMS— FAULT-FINDING 
CHART 

(1) Heat periods normal — goats return to service 
Does the male serve? 

IF HE DOES IF HE DOES NOT 

Have his semen tested. Have a look at his feet. 

Give more greens, carrots, vita- 
min A. 

• And only to goats «Indi do not come on heat regulariy. 
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IF THE SPERM COUNT IS LOW 

Give soft drinking water, non- 
legume hay, no beet pulp or 
seaweed meal, but oats and 
bran and high phosphate 
supplement. 

Give copper supplement. 

Replace him. 

(2) Heat too frequent or protracted and goafs return to seiricc 
Give soft drinking-water, non-legume hay, no beet pulps, no seaweed 

meal, but oats and bran and high phosphate supplement. 

If there is no improvement after one month goats probably have 
hereditary cystic ovaries. Consult vet for expensive treatment. 

(3) Heat irregular, infrequent or absent; goafs return to service 
Give housed goats range with a billy— or yard them together. 

Give soft drinking-water, non-Icgume hay, etc. 

Give iodized mineral supplement, including copper. 

Suspect cystic ovary. Consult vet or try inducing artificial Jactation 
in late April. 


Give iodized salt, seaweed meal. 
Replace him. 

IF THE SPERM COUNT IS NORMAL 

Give greens, carrots, vitamin A. 
Can he be infested with liver 
fluke? Orcoccidia? Ifso, treat. 

Replace him. 


(4) Goats abort In late pregnancy 

Suspect and avoid poisoning, especially with vermifuges, including 
garlic. 

Rough management and narrow doorways. 

Decrease feeding during early pregnancy and increase during last 
eight weeks. 

Test for contagious abortion. 

(5) Goats abort In early pregnancy 
Arc they infested with liver fluke? 

Or with coccidia? If so, treat. 

Or have they been so infested during previous summer? If so, give 
more greens, carrots, vitamin-A supplement. 

(6) Dimcnlt Uddlnj:^ 

(a) 77jf goof jfrcinj v/gorom^* pnd thf kids are strong, 
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Decrease feeding in early pregnancy. Do not give cod liver oil 
(b) The goat does not strain \igoTOUsly, kids are weak or dead. 

Increase feeding during last eight weeks of pregnancy. 

Give iodized mineral supplement or seaweed meal. 

(7) ‘Goad burst* or false pregnancy 

Occasionally a goat, whether served or not, appears to be pregnant, 
but eventually ‘gives birth* to a large quantity of water and nothing 
else. The cause is unknown. The goat breeds normally after the 
discharge has ceased. 


KIDDING 

Perhaps the greatest source of anxiety concerning the goat in kid 
is uncertainty of the day on which the kid will be bom. The average 
period of gestation, from date of service to date of kidding, is 150 
days. The normal range is from 143 to 157 days, which gives the 
herdsman who has noted service dates plenty of room for anxiety; if 
service dates have not been noted the goat will keep her attendant 
guessing for a month, and spring a surprise in the end. The only 
herdsman who is never taken by surprise is the one who passes bis 
hand inquisitively over the goat’s right side every morning and 
evening as a matter of routine. 

In the pregnant goat, as she approaches her term, the kid can be 
seen and felt to move in the bulge on her right side. So long as that 
is the case, there is little likelihood of kidding within twelve hours. 

The process of birth is started by the goal’s ovaries secreting oes- 
trogen; under the influence of this hormone, the muscular walls of 
the womb, wluch have remained flabby and relaxed throughout 
pregnancy, become hard and tense. The kid or kids which have 
kicked about in a flabby bag suddenly find themselves in a strait- 
jacket. If they do not lie still, their movements are so little felt by an 
outsider that they seem to do so. If the goats have been handled 
regularly there is no possible room for doubt about this change; if 
the goats have not been handled regularly the change will not be 
discovered by a panic-stricken last-minute exploration. 

Any time from eight to twenty-four hours after the womb has 
tensed, in a normal birth, one of the kids is forced up into the neck 
of the womb. This movement causes the bulge in the right side to 
subside and tilts up the sloping plates of the rump to a more hori- 
zontal angle. The change in appearance can usually be noticed if one 
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is looking for it, but if the kids are many or big the subsidence in the 
ri^t side is not very obvious. Once this stage has been reached the 
first kid may be bom wthin two or three hours. 

Other signs of immi nent kidding are a widening of the space be- 
tween the pin-bones and a rapid filling of the udder. But in old goats 
and in goats carrying a heavy cargo of kids the space between the pin- 
bones may ring a false alarm weeks before kidding; in heavy milkers 
the udder is often quite ti^t and shiny ten days before kidding and 
pre-milking may be necessary. 

The secretion of oestrogen which tenses the walls of the womb also 
affects the behaviour of the goat. A first kidder will often behave 
very much as if she were in season; an older goat is more likely to 
appear merely fussy and restless in the shed. But let the goats out of 
the shed together, and the goat which is about to kid is no lonpr a 
member of the herd, no longer follows her leader but maintains a 
purposeful and divergent course quite foreign to her normal beha- 
viour. The kidding goat in a free-range herd always gives fair warning 
if there is an eye to see it. t. r 

Like sheep, goats seem able to postpone or accelerate the birth of 
their kids to take advantage of good weather; older goats use their 
discretion in the matter more notably than first kidders. 

The first good kidding day which comes within the fortnight in 
which the kids are due is the normal choice of an experienced mother. 
A good kidding day is a mild and humid one >vitb a minimum of 
wind; lambs and kids arc best bom in a Scotch mist, where loss of 
heat by evaporation of the natal slime is at a minimum. 

If the day is good and the terrain at all suitable, the best kidding 
pen is the secluded hollow that the goat will choose for herself, which 
is more hygienic than anything under a roof, and freer of hazards 
than anything with a flat floor and four walls. Most goats will choose 
a place under the cover of trees or rock; an indiscreet first kidder 
may fail to do so and should be encouraged to think again; shelter 
from crows, showers and gulls is desirable. Otherwise human assis- 
tance is best limited to watching from a distance. Company of any 
kind, of the dearest, Is not desired, and it vdll be many hours 
before it is needed out of doors, even if things go wTong. 

If, for suflicienl reason, the goat must kid Indoors, minimize the 
handicap. You cannot destroy infcctiN'c bacteria as surely as the soil 
organisms do, but thorough scrubbing of walls and floor with soap 
and disinfectant, immediately before use, is a good second best. The 
goat will usually strain with her head against a wall or some solid 
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object Make sure that there is ample clearance at the other end; 
drinking-buckets in a kidding-pen are likely to anticipate your d^- 
sion as to whether the kids should be drowned. A goat about to kid 
is not thirsty; she needs all the heat at her disposal to keep herseu 
warm when she loses the metabolic heat generated by her kids; tne 
last thing she wants to do is to warm up a few gallons of ^^ter to 
blood-heat. But pve her the most palatable roughage available, as 
she cannot choose her own; roughage makes heat. Cover the floor 
inches deep till it is as soft as the bed of leaf-mould she would have 
chosen for herself. Peat moss is best, sawdust second best, and straw 
or bracken a poor third, which trips up the kid and jags it in tender 
places. Then leave her alone; she may cry after you, but she is crying 
for the seclusion that Nature promised and you denied— not for your 

company. ^ . xr f 

Look in every half-hour or so and see how things are going. Note 
the time when you first see her straining. If a kid has not been bom 
half an hour afterwards, something has gone wrong. The most likely 
cause of trouble is the flat floor. Kids have been presented to wild 
goats upside down, the wrong way round and all mixed up, by the 
million; and few of them have been the worse for it. For the wild goat 
soon finds that to stand with her forelegs a lot lower than her hind 
legs relieves the pain caused by the wrong presentation. If she holds 
the position for long enough, the wrong presentation often ri^ts 
itself, because the kid tends to slide back out of the passage and into 
the womb. So have an aitifidal slope available. Some tightly packed 
bags of hay or straw, heaped in the comer of the pen, are better than 
nothing. The kidding crate (Fig. 25) enables an operator to deal with 
exceptional diflaculties single-handed, without subjecting the goat to 
forceful handling by strangers. In many cases it can cure a Iddding 
trouble without any manual interference at all. 

In any case, if the goat has not kidded after half an hour of hard 
straining, put her on a slope with her fore-end down, and keep her 
there for about an hour; then let her stand level again for a further 
hour. If there is still no progress manual interference will be needed. 
Anyone who has had experience of parturition in animals of this size 
can approach the task with equanimity; the goat is more spacious 
than the sheep. No one lacking experience should approach the task 
at all without expert supervision. "Ihc veterinary surgeon is not always 
readily available at short notice, but a middle-aged shepherd of good 
repute is unlikely to refuse assistance and probably has more experi- 
ence with animals of goat dimenrions than the professional man; in 
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the very unlikely event of an inexperienced goat-owner finding hin> 
self without a veterinary surgeon or a shepherd to call upon, and with 
a case requiring manual interference, the followng instmcUons may 
be of help in the emergency. The drawings in Fig. 26 illustrate the 
types of wrong presentation commonly found; they should be studic 
and memorized before the novice takes any practical measures. 

There is plenty of time. For at least four hours after starting to 
strain the goat is better off without any inexperienced assistance. 
First ensure that the goat is firmly held, by the kidding crate* or your 
assistant. Then cut your nails short, scrub your hands and right arm 
up to the elbow in disinfectant water; dry on a freshly laundcrc 
towel; smear the arm and hands with acriflavine emulsion and pr^ 
ceed straight to the goat without touching anything with your nght 
hand. Insert your hand into the goat's passage with the fin^i^ 
bunched and extended. Close your cars and your eyes and thmk 
through your fingers alone. Feci and identify the shapes your fingcrt 
find. Though the membrane holding the 'waters* is usually presented 
first and broken in a delayed kidding, it may be found in the passage; 

• The coat muit be aecuilotned fo hein^ IteU in LidJin? crate before she 
H due 10 kid. She may, oihertti»e, be lemlied by it. 
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if SO, break it, and carry on. If there isn't room in the passage to 
acquire the information you must have, wait until the goat relaxes 
from straining, and then push everything firmly and steadily out of 
the passage into the womb— if the goat is held on a slope, with her 
fore-end down, the slope will help you. With your hand in the womb, 
it is usually possible to sort out the legs and the heads and to re- 
arrange them for correct presentation. Do not start pulling anything 
until you are quite sure what’s what; then wait until the goat strains 
and lead the legs of the kid into the passage; at the next strain 
the head through. If the goat is still straining strongly you can with- 
draw your arm at this stage and let her finish the job herself— stand 
her on the level to do so. Otherwise bring the kid through the passage 
by stages in sympathy with the goat's straining. 

It sometimes happens that a fat goat or an old goat, after pving 
every indication of imminent kidding, does not start straining within 
twelve hours, or strains but weakly and seldom, and stands about 
looking miserable. Put her on a slope, fore-end up, for an hour, but 
watch her— with the help of gravity she may kid quickly and easily. 
After an hour set her level and prepare to investigate. If your arm caii 
get into the passage the kid can come out; if not, the passage is 
either not fully open or has already started to close. Should there be 
any chance of the latter, the job is an urgent one for the veterinaiy 
surgeon and no one else,* 

Whenever there has been handling of the womb and passage the 
goat should be given a va^al douche and have a pessary inserted m 
the va^a. 

Though kidding troubles should be rare, or easily dealt with by 
^ving the goal a sloping surface to stand on, it is very common in 
high-yielding goats to find the udder becoming fully distended days 
or weeks before kidding. Have no hesitation in relieving the state, 
taking a little milk at first, and millc her right out after three days. 
When she does kid her milk will be quite suitable for the kid, as the 
release of the large quantities of protective vitamin A into the milk 
does not take place until the goat kids. 

For the health and peace of mind of both goat and kid the kid 
should be allowed to suck its mother for at least four days; this 
procedure will relieve the congestion of the udder, minimize the risk 
of mastitis and make for easier milking in the subsequent lactation. It 
will take two kids all their time to absorb the milk of a good milker; 

• The nomul procedure in this and other really difficult cases is Caesarian 
section under local anaesthetic, a highly successful solution. 
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if she has been pre-milked they will leave plenty for the 
Deformed, weakly and most male kids should be killed at birtB, 
drowning is the best method. But not until they arc two or three 
weeks old can female kids be selected with any degree of acCTia^. 
The smallest kid at birth is often the largest and best at maturity; the 
first few weeks of life bring about very marked changes in the relative 
promise the kids show. . , 

If she cannot be sucked by her kids, the newly kidded goat shouio 
be milked as soon after she has kidded as possible, but only enoup 
milk taken from her to relax the tension of the udder; thereafter s e 
should be milked twice daily, but not milked out fully until the thir 
day after kidding. 

The process of kidding is completed when the goat casts her cleans- 
ings: in a normal kidding this will happen about half an hour after 
the last Idd is bom; in difficult kiddings the cleansings may be hanging 
from the goat for twenty-four hours, or they may be retained in the 
womb.* In either case the assistance of the veterinary surgeon ism- 

quired.Veryseldomisanyharmdoncbyagoatbeingallowedtoeather 

cleansings, or that part of them which she chooses to cat; nor is there 
any reason to believe that the goat is any worse off if her cleansings are 
removed before she has had achaoce of eating them— which from the 
attendant’s point of view is usually the less nauseating alternative. 

After kidding, some goats will take a drink of warm water, or a 
tlun oatmeal gruel, or a bran mash — the offering of these ‘luxuries 
is common practice and a relief to the feelings of the attendant. But 
the goat’s main need for the two or three hours after kidding is rest 
and peace. Having taken of these she is ready for her usual green- 
stuff, hay and water, but is better to have less rather than more of 
concentrated feeding for the following two or three days, unless her 
general standard of feeding is low. 

Immediately after birth lads should be inspected for deformity* 
The commonest defonmty is the supernumerary teat, that is one or 
more teats in excess of the normal ration of two. So long as the super- 
numerary teat is sufficiently separated from the normal teat as to be 
unlikely to interfere with milking, the abnormality is not serious. 
The surplus teat may be ligatured or removed with surgical scissors. 
But if two teats are close together — a double teat to all appearances 
—then the kid is better destroyed. 

Another deformity which is visible at birth is the more obvious 

olacS^ ^ placenta per kid; keep a count; identical twins bave a double 
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form of hermaphroditism, in which the vulva of the kid is slightly 
enlarged and the tip of the vulva holds a small pea-shaped body. The 
kid should be destroyed and the mating that produced it not repeated. 

Three or four days after birth the kids should be examined for 
hom-buds. These appear as tight curls of hair on the head ; press on 
the curl and you can feel the point of the hom-bud under the skin, 
movable and not yet firmly attached to the skull. In case of doubt, 
cut away the hmr over the suspected hom-bud and the point of the 
bud wU usually be visible as a white spot under the skin. 

The best method of disbudding kids is the use of the red-hot dis- 
budding iron, obtainable from veterinary suppliers. Two operators 
are required; one to hold the kid firmly between his knees, the other 
to manipulate the iron. The iron should be heated to cherry-red heat 
and applied briefly (six seconds) but firmly to the hom-bud, searing 
down to the skull. This cuts off blood supply and nervous connection 
from the hom-bud. Then, with the rim of the disbudding iron, scar 
down the point of the bud. Reheat the iron and repeat the process 
>vith the other hom-bud. Bandage the kid, feed it and lay it down to 
sleep. There is little pain, but some irritation the following day when 
the scar starts to heal. 

The human operator is often in agony, so it is as well that a I9o3 
Act made it obligatory to operate under anaesthetic. A local anaes- 
thetic seems to cause as much pain as U suppresses, and does not keep 
the kid still. A general anaesthetic (nembutal in milk?) should e 
administered by a veterinary surgeon: its use may encourage the 
surgeon to make a thorough job of scaring down the hom-bud, 
previously a rare achievement! 

Dehorning adult goats in this country is unlawful unless the opera- 
tion is performed by a veterinary surgeon. In countries no less en- 
lightened (c.g. New Zealand) the operation is performed by applying 
an Elastrator rubber ring around the base of the horn approximately 
i in. below the junction of skin and horn. The horn falls off after 
eight to ten weeks or less if the goat is young; there is some local 
tenderness before the horn falls off, and some slight bleeding when it 
eventually detaches itself. 

Dc’OdoiirlzIns Goats 

A technique has been developed by the Robert Ford Laboratory, 
Pascagoula, Mississippi, U.S.A., to remove a goal’s musk glands, 
making male goats inolTcnsive, and eliminating the 'goaty' flavour 
from the milk of the occasional goat so cfTccted. 
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The male goat has a well-known habit of labelling his Iricnds, 
females and furnishings with his personal slink, by rubbing his hea 
on them. The musk glands arc situated in a f to in. wide band 
immediately behind, and along the inside edge of, the base of cac 
horn. In a naturally hornless animal it is situated similarly aroun 
the bony boss. In a disbudded animal the gland is to be found where 
it would be if the animal were homed (see Fig. 27). 

Musk glands are present in both sexes. Being activated by the 
presence of male hormone in the blood, their activity is seasonal m 
the male and unusual in the female. In an adult, when the norma 
cover of hdr and dirt is removed, the glands are seen as an area o 
thickened and glistening skin; if active, the skin is raised and folded, 
forming three corrugations on each side; in a kid the gland is shiny, 
and darker than the neighbouring skin. 
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DE-ODOURISAUON OF GOATS 

Location of Musk Glands 


Fig. 27. De-odourization of goats 


The de-odourization procedure is a simple extension of the dis- 
budding tcchmque, the glandular area being scorched to a bone-like 
appearance with a red-hot disbudding iron, in the same way as the 
hom-bud. An adult goat, if hornless, can be de-odourized by cauteri- 
zing the gland in like manner; if homed, the boms would have to be 
rmoved along with the glandular skin, by a long and bloody opera- 
tion which would be hard to justify. In Britain all such operations 
must be carried out under local or general anaesthetic. But in com- 
nwrcial dairy herds and many domestic herds there would be much 
advantage for little extra expense if all available kids were ‘de- 
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odourized’ when horned kids were disbudded. The standard dis- 
budding iron can be used, being applied as shown in Fig. 27. The 
Robert Ford laboratories make a special iron for the job.^ 

There are no serious snags in the procedure. Male fertility is not 
affected and kids ‘mother* normally. A few animals have small 
patches of musk gland on other parts of their bodies; these be 
located by nose, after shampooing the goat, and cauterized in the 
same way. Care is needed to avoid scorching through the band m 
skin that runs between the horns, otherwise healing is delayed, 
goat suspected of producing goaty milk because of an activated mus 
gland can be tested by rubbing the glandular area with your hand for 
a few moments and sniffing. 


Q 
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Chapter 11 

DISEASE AND ACCIDENT 


W hy should the writer of a book on animal husbandp^ be 
to devote a section to disease? The rest of the book is presuma 
intended to describe the ways and means of keeping the animal in 
healthy and productive stale. What more is there to say but to *’®P^ 
what has already been said ? If disease arises in spite of the com m 
efforts of reader and writer — as it will — then call in the witch ® 
the veterinary surgeon or herbalist, who are technically equipj^ o 
deal wth the symptoms of disease without removing the 
that caused it. Their technical equipment is specialized and to 
respected ; to crib a few of their more popular spells and prescriptions 
is neither serviceable nor respectful. 

If such were the accepted view of the respective roles of stockman 
and veterinary surgeon, it would be sufficient to supply a few notes 
on first aid in case of accident, and leave the matter at that. ^ 

But such is not the generally accepted view. Far from 
stockman is visualized as defending his charges from a maliaous, 
cver-lurking lepon of bacteria, virus and parasite intent on their 
destruction. The modem stockman is therefore armed with drugs, 
vaedne, sera and disinfectants to neutralize, suppress and destroy 
every possible agent of disease. Modem man has made disease after 
his own image, and determined to kill it. 

Tlus is madness, with a monstrous vested interest behind it, and 
not a scrap of science. The first fact the scientific student learns about 
bacteria is that they arc neutral — they have no desire nor ability to 
do anything whatsoever, but that which their environment com- 
mands. They multiply only if and when their environment is suitable 
for their multiplication; they die when it ceases to be so. There is no 
fight, no argument. A wus is as malicious as a lump of salt. Some 
forms of ■rims even look like one — the tobacco rims, for instance, 
can be crystallized, labelled with its chemical formula, and kept in a 
glass bottle for as long as you like. Dissolve it, inject a droplet into 
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the right kind of tobacco plant in the right place and it multiplies, 
producing the symptoms of disease. 

The conditions under which any given strain of bacteria or virus 
can multiply rapidly are very highly specialized. In the case of disease 
bacteria these conations only exist in one particular type of arumal, 
or in a few allied species. If the symptoms of disease are very severe, 
or fatal, the conditions which favour the multiplication of the bac- 
teria concerned must be highly abnormal in the animal species 
affected, or both the species and the disease bacteria would long ago 
have perished. On the other hand, disease bacteria which produce 
only mild symptoms may be able to infect under relatively normal 
conditions. 

In fact, any large animal is a focal centre for a vast and diverse 
population of micro-organisms and ‘parasiles’ whose way of life is 
intimately bound up with that of their host, and who depend on the 
survival of their host for their own existence. Some sections of this 
multitude of micro- and raacro-‘guests* are essential to the well-being 
of their host; others appear to be of little account, one way or the 
other: some can be helpful or dangerous according to circumstances; 
others are harmful to the individual they infect, but may act as a 
useful control of overcrowding when their host is running wild under 
natural conditions. It seems likely that disease bacteria exist in all 
these sections. 

The relationship between the animal and its ‘guests’ is well regu- 
lated to ensure the survival of both. The more dangerous guests can 
only gain entry and multiply in the animal body under most unusual 
drcumstances; the less dangerous but potentially harmful guests by 
their activity in the animal body cither destroy their own means of 
sustenance or produce antibodies which control their own multiplica- 
tion within limits which are safe for the host. The useful members of 
the community are encouraged to multiply by the circumstances in 
which they can be useful. 

This regulating mechanism works well under normal conditions; 
if it is to work well for our goats we must feed, house and manage 
them to accord as nearly as possible with the life they would lead 
under favourable natural conditions. In so far os we arc obliged to 
depart from the natural rigime, we roust expect some breakdown in 
the mechanism and be prepared to offer additional protection. Dul 
the mechanism is generally beneficial: to treat all potentially dan- 
gerous bacteria and parasites as enemies is both senseless and ex- 
pensive. 
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In handling problems of disease goat-keepers cannot afford to 
allow themselves to he bnllied. The very large vested interests in the 
sale of veterinary products take great pains to ensure that the advia 
they advertise on the treatment of the main categories of farmtocK 
will not produce adverse results. Occasionally their pains are in vain, 
but, generally speaking, to follow such advice is unnecessarily ex 
pensive rather than disastrous. But the effect of these drugs an 
injections upon goats can never be adequately tested, partly because 
there are too few goats available for full-scale field trials with statis 
tical significance; partly because there are too few goat-keepers to 
make the research worth while. 

On the other hand, crazy and disgusting as the attitude to disease 
preached by some of these companies may be, many of their products 
and methods are the best available and perfectly satisfactory if sane y 
employed. 

If we move goats from an area in which pustular dermatitis or 
louping-ill are non-existent, into an area where these diseases are 
prevalent we are well advised to inject them with vaedne. 
movement over long distances is unnatural to the goat. Goats reaiw 
in an infective area will have absorbed antibodies to the disease m 
their mothers’ milk; constant contact with the disease bacteria con- 
cerned maintains their resistance. If we introduce goats from a non- 
infective area we must artificially provide them with antibodies to the 
diseases, so that the natural host-guest relationship may operate. One 
ardfidality demands another — a good rule in the treatment of disease 
and a good reason for natural feeding and management 
Similarly, the deep wound from the mislaid hay-fork, which pves 
the deadly tetanus bacteria their rare opportunity of invading 
goat is not one wUch we should treat with garlic ointment, but with 
a chemical disinfectant iodine or hydrogen peroxide. If the district 
is notorious for tetanus infection, the goat should promptly receive 
an injection of antitetanus serum. 

On the other hand, the bacteria which are assodated with most 
forms of mastitis in goats can only operate when the goat and its 
udder arc already in a diseased condition, due to bad feeding, bruis- 
ing, dulling or over-exploitation. The bacteria arc helpful scavengers. 
It is often quite easy to suppress them with drugs; but the ill ssHU out 
in another way. It is better to treat the cause. But black garget in a 
goat being sucked by a Iamb will be due to the goat being exposed to 
bacteria to which it has no reristance; one artifidality demands 
another, bring out the antibiotics. 
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The general relationship between the goat and her micro-guests is 
not different in kind from that which exists between the goat and 
such visible guests as lice, ticks, tape-worm, round-worm, lung- 
worm and flukes. The goat and her parasites have been associated 
far too long, for the association to be normally dangerous to the 
goat. However, domestication has done more to disturb the goat’s 
relationship with her parasites than her relationship with her bac- 
terial visitors, so her parasites seem to be considerably more trouble 
than they are worth; indeed, there is no very obvious reason to 
suppose that they perform any useful function at all — except the 
general rule that Nature seldom lets any form of life go on leaving 
a negative balance behind it indefinitely. 

The louse and scurf mite may do some useful scavenging on the 
unhealthy skin of goats in poor condition, or those who see too little 
of fresh air and rain — the scurf mite indeed specializes in the un- 
washed forelegs of an over-housed billy. The liver flukes and coccidia 
can hardly be expected to make any positive contribution to the 
goat’s well-being, for they have no natural right of access to the goat, 
who naturally avoids the water-sodden and close-cropped pastures on 
which these parasites reach their infective stage. But the round-wonn 
and lung-worm seem to feature eiemaJly in the organs of goats both 
Mid and domesticated, from the Tropics to the Arctic Circle: their 
presence in moderate numbers does no harm ; it is impossible to say 
for certain what good it does. 

But we may venture a reasonable guess. Fig. 28 Is a worm- 
infestation graph superimposed on a graph showing the seasonal 
changes in the goat’s metabolism. The picture of the early spring 
infestation falling off during summer, and the lesser and briefer 
autumn infestation of adult goats will be familiar to all goat-keepers, 
and is undoubtedly substantially correct. In fact, the graph is drawn 
from the worm egg counts of some hill ewes, whose breeding season 
occurs later in the year than the goat’s, and has been shifted along 
the lime base to coincide with the seasonal metabolism of the goat 
in the same way as it coincides with the seasonal metabolism of the 
hill cwc. It docs not therefore prove anything, but it illustrates some 
interesting suggestions. 

In the first place wc note that worm infotation rises and falls in 
sympathy with seasonal metabolism^a remarkable state ofaffairs if 
the sole function of the parasitic worm were to lower the goal’s con- 
dition. Then wc note that the wonn infestation rises sharply in early 
spring, when low temperatures, regular ground frost and the dry 
245 



DISEASE AND ACCIDENT 



condition of the herbage arc as hostile as they can be to the develop- 
ment of infective worm larvae — and again in early autumn when the 
free-range goat is beriming to turn her attention to the rougher and 
drier fodders and has no need to eat a morsel of food which grows 
less than a foot or more from the ground — a height to which few 
infective worm larvae will venture. 

So we reach the more surprising situation. The goat not only 
consumes these ‘damaging’ worm larvae at a time when she is rising 
to the peak of her condition, but also at times when they are parti- 
cularly hard to come by In the normal course of her grazing habits. 
Finally we note that the infestation occurs at times when the goat’s 
diet is changing from the hard foods of winter to the soft foods of 
summer, and back again, from the soft foods of summer to the hard 

• After WTiitc and Cujhnie, Journal of Sutrtthn 6, and AsdcD *nd 

Turner, op. at. 
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foods of winter, and when a parallel change is taking place in the 
utilization of the food nutrients, for the udder in summer, for body 
reserves in winter. 

It seems more reasonable to suppose that the worm infestation 
p/ays a helpful role in carrying out these seasonal changes in meta- 
bolism and digestion, than that the whole unlikely arrangement is 
simply designed to keep a superfluous worm population in un- 
economic circulation. The fact that the eradication of the common 
round-worms by phenothiazine dosing of sheep has been followed 
by fatal infestations of a hitherto disregarded parasite (Nemafodirus) 
suggests that the wormless sheep and goat is not a whole one. 

The wormless sheep or goat is, in fact, an ideal to be cherished by 
the salesman of veterinary medicines, and by no one else. The natural 
resistance of sheep and goats to heavy infestation, by the round- 
worms which are common to both, has been shown to depend, partly 
on their general physical condition, and partly on the maintenance of 
a permanent low-level infestation. A sudden sharp rise in the intake 
of infective worm larvae will cause a damaging infestation; a gradual 
rise, even to very high levels, merely increases resistance. The worm- 
loss goat is a ‘push-over’ for even a small intake of infective larvae. 

Apart from the goat rendered wormless by dosing, the goat which 
is housed all winter and fed exclusively on hay, roots and concen- 
trates, is liable to be wormless by spring. And kids, of course, are 
bom wormless. These are the categories which require protection 
from heavy infestaUon, and all goats in poor condition. 

Personally, I feel the herbalists have proved their case for garlic as 
a vermifuge; especially for the regular use of garlic as a delerrcnL 
Garlic does not cause worralcssncss; nor docs the old-fashioned nico- 
tine and coppct-sulphalc drench; phcnothiarinc can produce satis- 
factory results if dosing is not repeated too frequently; thiazol is less 
toxic, non-staining, and more effective. Such worm medicines may be 
given to the susceptible goals after three weeks on the pasture; to all 
the grazing companions of a heavily infested goat; and to all goats 
on close-cropped summer pastures after a fortnight of warm wet 
weather. For such preventive treatment the use of garlic is ideal; give 
a plant or tablet of garlic on alternate days for a week, immediately 
after the morning milking. Use phenothiazine or thiazol only to cure 
cases of severe infestation. 

From this introduction it will have become clear that the specific 
advi« which follows is b.ised upon a compromise between 'natorc 
cure methods and orthodox veterinary practices. For the undiluted 
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‘nature cure’ doctrine, consult Cure Your Own Cattle, F. New-man 
Turner; for pure orthodoxy, ring up the vet. 

Abortion: See ‘breeding troubles* 0>. 229). 

Acetonaemia 

Symptoms. Misery, irregular cudding, droppings covered in 
dark, sticky mucus, breath smells of pear-drops. 

Occurrence. Shortly after Idddtng in housed goats fed a concen* 
trated ration or one containing a high proportion of roots. 
Prevention. Correct feeding. 

Cure. Cobaltized salt (p. 1 SI) for ten days ; increase roughages in 
diet; treat as cobalt (vitamin Bi,) deficiency. 

Anaemia 

Symptoms. Gradual lowering of condition and yield, diminishing 
appetite, sensitivity to cold. 

Occurrence, Confinement to wet grass pastures and other cir- 
cumstances favouring heavy infestation with parasitic worms; diet 
lacking in fibre or deficient in cobalt. 

Prevention, Routine garlic dosing for goats confined to grass 
pastures; correct feeding; cobalt dressing of land (see p. 115). 

Cure. Treat for worm infestation; give cobaltked salt for ten 
days; add seaweed meal to concentrate ration; give more and 
better hay. 

Blown (Bloat, Hoven) 

Symptoms. Tightly infiafed fianks, misery, collapse. 

Occurrence. On lush cloveiy pastures in spring and autumn; 
and after raiding the food bin. 

Prevention. Feed hay before lush grazing; herbal pastures. 
Ctue. Half pint linseed oil, charcoal tablets; keep moving. If on 
point of coUapsc, jab through the peak of the distended flank, 
mdway between last rib and point of the hip, with a knife and 
hold open the wound, with a tube or straws. 

Blindness (Contagious Ophthalmia) 

S^ptow. One or both eyes watery; the water becoming thick, 
s icky and encrusted, closing the eye; when the eye reopens it is 
clouded and blind. 

Occurrence. In several members of a flock in succession; less 
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unusual after a hot dry summer, when goats have contact with 
sheep, when bog asphodel is present on grazing or there is frequent 
access to rape. 

Prevention. 

Cure. Self-healing in about two weeks; prevent goat from 
damaging herself and ensure she has adequate feeding; sulpha- 
cetamide eye lotion may speed recovery. 

CocciDiosis: See Internal Parasites. 

Colic 

Symptoms. Spasmodic pain in the digestive tract; goat half- 
rises, sighs and goes down again; suddenly stops eating and looks 
anxiously about; increasing distress and death. 

Occurrence. Commonest in young stock, conditions favouring 
worm Infestation, excessive feeding of concentrates, especially 
dusty meals, access to cold water immediately after concentrate 
feed, in kids after swallowing bottle teat, after poisoning. 

Prevention. Correct feeding and constant access to water; feed 
the hock roughages together; bold the teat when bottle-feeding. 

Cure. Half pint linseed oil (for adults, Jess for kids), followed by 
a glass of spirits in two glasses of water, repeated hourly till pain 
subsides. 

Coughs: See Internal Parasites (Lung-worms). 

Cystic Ovary: Sec ‘breeding troubles’ (p. 229). 

Cuts and Wounds 

Clean cuts if not very wide should be dabbed with terebene 
balsam to ward off flics, and left to heal themselves. 

Wide clean cuts should have the hair about them clipped, be 
washed out with boiled brine, and covered Nvith acriflavine gauze 
and adhesive or ‘Presloband’ bandage. 

Dirty, ragged and bruised cuts should be washed out wth 
boiled brine, not stitched, and covered with acriflavine gauze or 
lancttc. If you can afford to be os generous with ‘Deltol’ or other 
proprietary disinfectant as you can with brine, use it; if not, don’t. 
But use only in recommended dilution. 

Deep penetrating cuts and pricks should be cleaned out to the 
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bottom wth hydrogen peroxide, or injected with iodine solution; 
the deeper and narrower the more dangerous they are. In tetanus 
districts inject antitetanus serum. 

Cuts on the udder which penetrate to the teat canal and cause 
milk leakage should be washed out with brine, dusted with 
sulphonamide powder, stitched and covered. If milk leak persists 
after forty-eight hours, implant stilboestrol {see p. 220) but not in 
a pregnant goat. 

Diabetes is known to occur in goats, and the not infrequent cases 
of slight acetonaemia, or bitter-flavoured tnilV in newly kidded 
goats may be due to mild diabetes. It is not curable, but mild 
symptoms can be expected to disappear after a week or two, as the 
stress subsides. Their going may be hastened by feeding a fibrous 
diet, supplemented with one or other of the various proprietary 
mixtures of urea, mollasses and minerals (e.g. ‘Rumevite’), used to 
stimulate rumen activity. 

Diarrhoea (Scour) is not a disease, but a means of getting rid of 
toxins and a symptom of worm infestation, poisoning, indigestion, 
In kids it is most frequently due to the prodsion 
of cold milk or the use of unsterilized feeding-bottles. In that case 
feed water with a little glucose added in lieu of milk for tw’cnty* 
four hours. 

Eczema: Several forms of skin disease occur in goats, two of which 
have the appearance of eczema: 


Contagioas Pustular Dermatitis 

Symptoms. Pimples about the nose and mouth, less often about 
the eyes, anus and hoofs, tumiug to watery blisters and then to 
sticl^ and encrusted scabs. Loss of condition and appetite. 

ccunmce. A local infection in sheep country, commoner in 
^tem dis^cts. Young animab are most frequently attacked, but 
all ages liable on first contact wth infection. 

Prexention. Home-bred stock in an infected district have natural 
immunit^Vaccine wUl give protection to others. 

or i^r gentian violet 
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Goat Pox (Cow Pox) 

Symptoms. Pimples turning to watery blisters, then to sticky 
and encrusted scabs on the udder. If scabs are removed before 
‘ripe’ weeping sores remain. 

Occurrence. In very widely varying degrees of severity it 
occurs commonly; in a very mild and evanescent fonn in well- 
managed flocks; severely in others; the first attack gives high 
immunity. 

Prevention. Very mild forms are of no account; correct feeding 
and management will control severity; scrupulous dairy hygiene 
and isolation of infected tnilkers, which should be milked last and 
the hands disinfected thereafter, will control the spread of severe 
outbreaks. 

Cure. Time and gentle milking. Internal garlic treatment, or the 
administration of Epsom salts will speed recovery. Dusting with 
boracic or Fissan Ichthamol powder controls discomfort. 

Entero-toxaemia 

This is the worst goat-killer. 

Symptoms vary somewhat according to the strain of bacteria 
concerned, but are usually consistent in any one flock. Staggering 
gait and loss of motor control is one of the less common symptoms ; 
sometimes the goat is blown; extreme misery there always is, and 
almost always, a peculiarly evil-smelling diarrhoea. Coma and 
death within twenty-four hours are the normal sequel. 

Occurrence. Ineradicable bacteria, indigenous to goats, and to 
all other domesticated grazing stock and their pastures, produce 
the poisons responsible, when conditions in the digestive tract 
deprive them of oxygen. In goats, a big feed of lush wet grass, or 
of concentrates and water, or a real belly-stretcher of milk, all 
produce the airless pudding in which the bacteria start poison 
production. Goats quickly build up resistance to the poisons pro- 
duced in small regular quantities; it is the sudden change of 
weather and diet in spring and autumn, and the acddental gorges 
of goals in mischief that cause most trouble. 

Prevention. Correct feeding on a bulky fibrous diet. The recom- 
mended sheep dose of entero-toxaemia vaccine for in-kid goats, 
during the first eight w'ceks of pregnancy; the lamb dose for kids 
at two to three weeks of age, and again at six weeks; and an annual 
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booster does in the spring for cild (or ycld) stock; this programme 
aves complete protection. _ . , 

Cure. On first acquaintance entero-toxaemia is usually 
before diagnosed. Once the characteristic symptoms have^n 
seen they arc more easily recognized when they recur. Immedra e 
resource to the hypodermic syringe will usually save the goa 
there is contact with sheep, 20-80 c.c. of pulpy kidney serum, 
depending on size of goat, is helpful; otherwise two injections, each 
of 10,000 units of penicillin, four hours apart, or a single 
of 300,000 units of slow-release veterinary penicillin, is inore hicly 
to be successful; sulphamezazine (dose according to weight) ^^ves 
good results; if an attack occurs after the use of pulpy 
serum for prevention penidllin or sulphamezazine should ^ ^ 
for cure; similarly if a goat has been saved previously wth the 
serum, she is more Ukely to respond to other treatment for a 
second attack. Whatever treatment is to be used it must be kept m 
permanent readiness for immediate use. 

Ergot Poisosing 

Symptoms. Lowered condition, cold and loss of sensation in the 
extremities. 

Occurrence. Among goats confined to pastures on which ergot, 
a fungus growth on Dowering grasses and cereals, is prevalent. 
Pretention. Remove the cause. 

Cure. None, 

Fluke: See Internal Parasites. 

Foot and Mouth Disease 

Symptoms. Sudden lameness and dribbling small blisters on the 
tongue, inside of lips and on the palate, also where hair joins hoof 
and between the claws of the hoof. Can be confused with con- 
tagious pustular dermatitis. 

Occurrence. Rare. 

Inform the police. Don't seek advice. 

Foot-rot 

Symptoms. Slight and iocreasiog lameness in one or more feet, 
hoof unes’en with stinking matter oozing between the outer horn 
and inner soft structures. 

Occurrence. Among goats on sodden pastures or floors; but the 
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disease is either a regular visitor or an infected sheep or goat 
introduces it. The bacteria concerned can remain latent for long 
periods in the hoof, but cannot survive a week on the ground. 

Prevention. Dry floors and the avoidance of sodden pastures, 
regular exercise on hard groimd. 

Cure. Pare the foot level, remove loose horn and, vety gently , as 
much dead matter as possible. Soak all four feet for thirty seconds 
in a ‘Dettol* solution (four tablespoons to the pint of water). 
Repeat daily tiU sound. Then once every ten days for a month dip 
the feet briefly in a copper sulphate solution, or proprietary foot- 
rot wash. Keep the infected feet, if not the goat, out of contact with 
the communal pasture, using dolls* Wellington boots, perhaps. 

Fractures. A simple fracture (the limb looks longer than normal) 
is usually curable. A compound fracture is usually not. Dislocation 
of the shoulder is treatable under anaesthetic. 

If the swelling prevents your locating the bones, send for the 
veterinary surgeon. If you can feel the position of the bones in a 
fracture, act immediately. Re-set the broken bone, bind the join 
lightly with cotton wool or soft rag, splint it with two strips of 
light wood, aluminium or stiff cardboard and bandage with Presto- 
band. Keep the bandage on for two or three months, or remove it 
after a fortnight and replace with a lighter support--tWs may be 
necessary if there is chafing of the skin under the original splint, 
in which case stiff paper over cotton wool, or close-textured cloA 
soaked in glue and allowed to harden while the goat is restrained, 
can replace the splints. 

Gas Gangrene occasionally infects a deep penetrating wound, 
producing a foul-smelling, bubbly discharge. Death may follow m 
a few days. If called in at an early stage a veterinary surgeon can 
use surgical methods, sulpha drugs and serum to control it. 

Hoven: See Blown. 


Husk: See Internal Parasites (Lung-worm). 

internal parasites of goats, rapid referent 

notes (PP‘ 256-7) 

^ 'Other Hosts'. Cattle are afTcctcd by at least one sp«ics 

Testing goats — Haemonckus eontortus—vihkh causes black 

stocked pastures. But they arc immune to most of the ‘Vhers. Thw ^ m wed 

for cleaning up Infestrf grazings where 'alternate stockuig is ad%oc3lca as a 

prcNTniire measure. Horses arc useful in the same role. 
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Symptoms. It happens more often than not that a goat heavily infeed wiA 
one of parasite is infested with several types, so symptoms may m mixeo. 
Identification of the dominant parasite concerned seldom possible 
symptoms are considered in conjunction with 'Conditions of occurrence • 7*'* 
examination of dung in a veterinary laboratory may help, on ocwion, to diag- 
nose the parasite; but in well-fed goats wrious infestation with few worm eggs 
in the dung is a common concurrence. , j vi 

Diet Supplements. This column reflects current Icnowledge or knowiM^bic 
guesses concerning the substances of which the various parasites rob their hosts. 
These are chiefly minerals and vitamins. Seaweed meal u advocated as a minew 
supplement because the most innocuous and palatable avaiUble. For vitamin 0 , 
wheat^nn meal, Bcmar, PMlips's poultry yeast, and Marmite, are good sources. 
For vi tamin A and D either the dry vitamin supplement sold by leading agnw* 
tui^ chemists or the concentrated synthetic preparations, designed for infant 
feeding are recommended — e.g, Adexolm. Neither codliver oil nor natural 
sources of vitamin A are suitable, as the former is indigestible and the latter 
require the efficient functioning of a damaged liver. _ . 

Preventive Measures. Goats, like other ruminants, are in constant contact wtn 
the infective larvae of internal parasites whkh exist on the herbage, and habitu- 
ally carry a small worm burden, which is harmless and part of the goat’s way ol 
life. Senous infestations arise from bad management— either in confining the 
goats to overstocked and unsuitable pastures or breaking down their natural 
resistance by bad feeding, bad housing and over-exploitation. Preventive measuiw 
suggested here are designed to mimmize the consequences of bad management. 
•Routine Garlic’ means giving each goat a garUc tablet or a wild garlic plant oo 
alternate days, or every day, immediately after milking in the case of milkers. 
This measure enables goats to tolerate exceedingly bad pasture management with 
Impunity. 


Johne's Disease 

Symptoms. Loss of condition, occasional scouring becoming 
more frequent with bubbles of gas in the droppings; appetite 
variable, greed and indifference alternating; emaciation, weakness, 
death. May take several months to run its course. 

Occurrence. Occasional among adult goats fed an over-concen- 
trated ration, especially when in contact with cows so fed. Highly 
contagious. 

Prevention. Correct feeding and management. 

Cure. The only cure claimed is a somewhat elaborate herbal 
rare described in Czrre Your Own Cattle, by Newman Turner. It is 
inadvisable to attempt this care if other stock on the holding are 
fed large quantities of concentrates and have been treated with 
suppressive drugs and sera. The danger of infection is too great. 

Lactation Tetany 

Symptoms. Anxiety, uncontrolled movements, staggering, col- 
lapse, convulsions, and death-^n rapid succession. 

Occurrence. In goats reared and maintained on a concentrated 
phosphate-rich diet, most commonly when put out on to pastures 
jn the flush of spring; oiten also in autumn towards the height of 
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the breeding season. The similar disease of Milk Fever occurs only 
during the forty-eight hours that follow kidding. 

Prevention. Correct feeding and management with particular 
reference to mineral balance; magnesian lime dressing of land, 
‘herbal’ pasture and meadows. 

Cure. Immediately inject 3 oz. standard magnesium sulphate 
solution subcutaneously; if a veterinary surgeon is immediately 
available let him inject intravenously. 

Lice 

Symptoms. Hairless tips to the ears, dull coat, exceptional 
fidgetiness. 

Occurrence. In goats in poor condition, especially those which 
have little access to the open air, and to rainfall. 

Prevention. Remove the conditions of occurrence. 

Cure. Wash with 4 oz. derris powder and •J oz. soap powder in 
2 gallons warm water; dry vdthout rinsing and don’t brush out 
the powder. DDT is less effective for killing the nits and more 
dangerous if used in powder form. Gammexane dusts are^ highly 
unpleasant to use owing to the suffocating smell; against nits they 
are no more effective. 

Louping III 

Symptoms. Dullness and fever, followed by tremor, muscular 
spasm and bewildered gait, often by collapse, paralysis and death. 

Occurrence. On tick-infested pastures in Scotland, north of 
England and north Wales during the period of tick activity—* 
April and August-September. Home-bred young stock are but 
slightly affected, seldom developing the nervous symptoms ; home- 
bred adults are very seldom affected at all ; newcomers of all ages 
are liable to serious infection during the first tick season. 

Prevention. Home-bred stock develop natural immunity. In- 
bought stock from a tick-free area should be inoculated with 
5 c.c. Louping 111 vaccine in July and March of their first year. 

Cure. Shelter, quiet and careful nursing will often save the 
patient. The presence of a congenial companion in the sick bay is 
a help. 

Mastitis. The goat is liable to all the forms of mastitis that affect the 
cow and also to black garget of sheep. Several different diseases 
with different causes arc grouped under this head. Only the 
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NOTES 

Doses. All worm medicines axe poisons, and until experience in their vse is 
acquired, veterinary advice is desirable. The following doses are an approximate 
guide for use with full-grown goats: 

P.T.Z.: 30 to 40 grams according to sue. White goats and goats fed con- 
centrates m excess of 1 lb. per day may be sensitive to the drug, 
which should in su^ cases be given in equal doses spread ovct 
3 days — i.e. 10-13 grains per day. For kids 3-6 months old, do« is 
10 to IS grams, 6 months to 1 year, IS to 20 grams. Goatlings 
20 to 30 grams. 

Copper Sulphate-Nicotine: For proprietary mixtures use the appropriate 
sheep dose advocated by the maker. A 2 per cent solution of copper 
sulphate is made by di^lving 1 oz. ‘bluestone’ in 2J pints water, 
add to this 1 fluid ounce 40 per cent nicotme sulphate solution. 
Do all mixing in glass or enamel vessels. 


TABLE OF DOSES 



Age of Goat | 

Method 



[J2^| 



P.TZ. 

grams 

10 

grams 

1$ 

grams 

20 

grams I 
30 to 40 

For wlute goats, and 
goats fed more than 

1 lb. of concentrates 
per day, divide dose 
into 3 parts and give 

1 1 part daily for 3 
da^. Don't dose 
goats in-kid within 
14 days of kiddmg 
nor males during 
rutting season. 

2% Copper sulphate 
With nicotine (1 oz. 
bluestone in 2} pints 
water with 1 fL oz. 
40% Nicotine sul- 
phate solution add^ 
All mixing in glass or 
enamel) 

fi. ox. 

\ 

1 

fl. oz. \ 
U 

ft. os. ' 
2 

Starve 12 hours before 
dosing, and 3 hours 
after, if goat is in 
good condition. May 
be used instead of 
P.T.Z. for in-kidders 
and mates when 
necessary. 

Hexachlorethane 

grams 

ID 

grams 

15 

grams 

20 

grams 

30-tO 

Give required weight 
of powder mixed and 
well shaken wth 
water as a drench. 

SulphameBithme 

1 — i* available only under veterinary prescription. 

Thi benzole 

tablets 
* 1 » 

tablets 

1 jitoli 

Saf«t Method. 

Adult dose according 
to Wright. 


nunonty of cases of mastitis in goats are associated with specific 
bactena; many cases arc not associated with bacteria at all; some 
lorms are highly contagious to aU goats; others are conta^ous 
2S8 



DISEASE AND ACCIDENT 

only to goats in an unhealthy condition; others again are not 
infectious at all. 

Acute Mastitis 

S}>mptoms. Misery, udder hot, bard, and very tender, the milk 
clotty and often blood-streaked, the appetite is lost and the pupils 
of the eyes are narrowed to slits. In the worst cases the udder may 
putrefy and slough away and the goat die in high fever. 

Occurrence. In goats fed a concentration diet especially during 
the first fortnight after kidding, and following injuries to the udder. 
Highly contagious to goats similarly fed. 

Prevention. Correct feeding and management; let kids suck for 
first four days of lactation. 

Cure. Eight sulphonamide tablets (one dose only). Alternate hot 
and cold fomentation of the udder, massage and frequent strip- 
ping, Four garlic tablets daily for ten days, no food for forty-eight 
hours, access to warm water. After first forty-eight hours, give hay 
and tree leaves, but no other solids except garlic. After ten days 
continue with one tablet garlic a day, dry feeding and warm water 
until milk clears; then work back to correct diet for yield. 

Suh-Acutc Mastitis 

iS’ym;7/omj. As for acute mastitis, but appetite near normal, and 
less distress. 

Ocairrence. As for acute mastitis, but at any lime during 
lactation. 

Prevention. As for acute mastitis. 

Cure. As for acute mastitis, omitting the sulphonamide. 

Chronic Mastitis 

Symptonts. Lumpy udder, occasional clots in the milk, occa- 
sional olT-flavours, no notable discomfort, no distress. 

Occurrence. As for sub-acute mastitis. 

Prerention. As for sub-acutc mastitis. 

Cure. As for sub-acutc mastitis. 

Summer Mastitis 

Symptoms. Dejected or anxious expression, slitty eyes, lumpy 
259 



DISEASE AND ACCIDENT 

udder, which may develop into acute inflamed udder which putre- 
fies or shrinV*^ and hardens into a dead lump. Often fataL 

Occurrence. Mainly in goatlings or older kids during summer, 
occasionally in dry goats; only affecting flocks in which large 
quantities of concentrates or concentrated succulents are fed to 
young stock. 

Prexention. Correct feeding and management 
Cure. As for sub-acute mastitis. 

Black Garget 

Symptoms. As for acute mastitis, but udder rapidly becomes 
black and gangrenous, either sloughing away or hardening into a 
dead lump. Often fatal. 

Occurrence. Occasional in all goats after a wound on the udder, 
particularly a penetrating wound; in goats suckling a lamb. 

Prevention. Remove barbed wire from fences; control dogs; 
bottle-feed orphan lambs. 

Cure. Ajob for the veterinary surgeon, who may be able to get 
the anti-serum in time, and otherwise may succeed wth anti- 
biotics, or iodized oil suffurioo. While awaiting the veterinary 
surgeon’s arrival, carry out hot and mid fomentation, massage and 
frequent stripping. 

Metritis 

Symptoms. Slowly developing feverishness, to the point of acute 
nuscry and collapse, usually with an increasingly evil-smelling 
discharge from the vulva. 

Occurrence. Occasionally before or immediately after kidding, 
especially when parturition has bad to be assisted or cleansings 
have been retained twenty-four hours or more after kidding. Com- 
moner in overfed goals, and in goats whose diet is slightly deficient 
in iodine — a purely wasonal deficiency of iodine often occurs in 
free-range goats in the heavy rainfall areas of the west at the end 
of the winter, giriog rise to metritis before or after Idddiog. 

Prevention. Strict attention to hygiene at difficult Idddings; cor- 
rect feeding and managemeut, with attention to iodine adequacy. 

Cure. Slreptonij-cin injection, obtainable from a veterinary 
surgeon. 

Milk Fever 

Symptoms. As for Lactation Tetany, but convulsions are less 
often apparent. 
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Occurrence. In goats reared and fed on a minerally imbalanced 
diet and within forty-eight hours of kidding; can occur in badly 
reared goats when being correctly fed. 

Prevention. Correct rearing, feeing and management. 

Cure. Inject 10 oz. standard calcium borogluconate solution at 
blood heat immediately; if goat is able to swallow give -J pint raw 
linseed to guard against the blown condition which often follows- 
If the veterinary surgeon is sufiidently wise and old-fashioned he 
may inflate the udder. Reduce level of feeding and cut out concen- 
trates for ten days. 

Pink Milk, A trace of blood in the milk is common shortly after 
kidding, especially in first kidders, and is due to the bursting of 
small blood-vessels in the udder. If it is not accompanied by other 
symptoms, this is innocent. If the condition persists it indicates 
lack of calcium (or excess of phosphates — i.e. concentrates) in the 
diet. 

Poisons. A goat is unlikely to cat poisonous plants unless they are 
fed to her in her feeding-rack. If the flock grazes together the risk 
is further lessened. But an occasional error in respect of the follow- 
ing may occur: 

Antidote: 

Acorns (unripe) i pint linseed oil, laxative foods. 

Hemlock roots in 

winter Strong coffee, spirits, movement. 

Laburnum Strong coffee, spirits, movement. 

Mangold and 

beet leaves Ground chalk, in. milk suspension. 

Rhododendron Linseed oil, white of egg, milk. 

Yew 1 pint linseed oil, half bottle of whisky, 

keep moving (seldom successful). 

Pregnancy Toxaejiia 

Symptoms. Dullness, stupidity, loss of appetite, collapse and 
death, within the course of twelve to forty-eight hours. 

Occurrence. Occasionally in goats on all standards of nutrition, 
whose diet fails to improve in quality during the last six weeks of 
pregnancy; lack of exercise increases liability. 

Prevention. Correct feeding and management with special refer- 
ence to steaming-up and regular exercise. 
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Cure. Unlikely. Enforced exeidsc and nourishing grads (tree 
barks and honey), followed by a sappier and richer diet may save 
a goat on a low standard of nutrition. 

Pneumonia 

Symptoms. Goat looks cold and miserable, sighs, groans with 
each breath, back arched, tips of cars and sometimes other ex- 
tremities cold, pressure on the side causes pain; with the ear 
pressed to the flank it is sometimes possible to hear a rustling m 
time with the breathing, or, in later stages dripping and the move- 
ment of water; the goal lies down, soon becoming too weak to nse. 

Occurrence. There are a number of forms and causes of pneu- 
monia and pleurisy and occurrence is very general; the goat has 
little external protection from the cold and her internal protection 
depends on the contents of her rumen; any form of chill, however 
slight, which strikes while her internal protection is low may induce 
pneumonia. Goats fed concentrates before a journey will usually 
arrive at their destination with pneumonia. 

Cure. Give six sulphonamide tablets, and after four hours four 
more tablets. Rug the goat, make a deep bed of fine bay, bup^S 
under the top layer as many hot-water bottles as can be obtained, 
cover the top of the bed with sacking or rugs and confine the goat 
as far as possible to this bed ; bring into the shed in which the goat 
is as many portable heaters as possible and make every effort to 
maintain as hot and humid an atmosphere as can be managed, but 
not a variable one; smear the chest with a cream of mustard and 
vinegar, to which a Utile turpentine may be added for a thick- 
coaled goat; drench with proprietary chill drench, or with a ‘toddy 
of a glass of whisky in warm water and honey; repeat every hour. 
Nursing is the key to a cure of pneumonia. The veterinary surgeon 
may pve much help and should be consulted at an early stage; 
long convalescence is iceritable, and no high production nor 
exertion should be expected of the goat for three months. In con- 
valescence a laxative diet will be needed. 

Pulpy Kidney Disease. A form of entero-toxacmia affecting kids 
when they first go out to pasture on good grass and fodder crops. 
The symptoms are those of entero-toxaemia. The cause is the 
feeding of an over-concentrated diet. Nothing can be better for the 
kids than to accompany the flock on rough browsing. But early 
summer grass has far too low a fibre content for the immature 
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digestion of the kid. If kids must go out to grass, feed them hay 
before they go ; it spells less immediate trouble for the attendant to 
inoculate the Jcids with pulpy kidney vaccine a fortnight before 
putting them out. 

Rickets 

Symptoms. Swelling of the leg joints and deformation of the legs 
in kids, swollen joints and changes in the formation of the rump 
and pelvic bones in adults (the disease is called osteomalacia in 
adults). Tremor and more serious nervous symptoms may also 
occur with or without the more obvious changes. 

Occurrence. In kids and older goats fed a minerally deficient or 
minerally imbalanced diet, especially in housed stock during winter. 

Prevention. Conect feeding and management. 

Cure. Vitamin-D supplement and minerally balanced diet. 

Round Worms: See Internal Parasites. 

Scurf or Scad (Mange). 

Symptoms. Flaking ‘dandruff* on the skin, accompanied by 
irritation, followed by hairlessness and the formation of thick, 
hard, corrugated skin over the affected areas. 

Occurrence, Very common in goats in poor and unhealthy con- 
dition, prevalent in its most severe and unsightly forms in elderly 
males; more common in goats with little access to fresh air and 
rainfall. 

Prevention. Correct feeding and management will limit infection 
to mild levels. 

Cure. This disease is caused by a mite very dosely related to the 
mite responsible for scab in sheep — which is a notifiable disease. 
It is cured by the same treatment. On a sheep farm goats may be 
run through the sheep dipper during the summer or autumn dip- 
pings. For individual treatment mix 4 oz. derris powder with -J oz. 
soap powder and 2 gallons warm water; wash the goat all over 
with the mixture; dry without rinsing; in severe cases repeat 
within three weeks. Any standard ‘approved’ sheep dip at correct 
dilution may be used instead of the derris mixture. 

Tetanus 

Symptoms. Tense, anxious posture, head held up, neck out- 
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stretched, tail cocked to one side, difficulty in swallowing solids, 
muscular spasms, death witWn mne days. ^ 

Occurrence. FoUowing a deep prick or penetrating wound, 
especially on fertile, well-manured land. 

Prevention. Inject such wounds with iodine when they occur, 
and if tetanus is common on the farm use anti-serum. 

Cure. A difficult job for a veterinary surgeon who will probably 
open the wound and disinfect it with iodine or other drug, and 
prevent further release of tetanus toxin. It is then up to the goat- 
keeper to nurse the goat through the effects of the poison already 
released. Keep the patient in as quiet a place as possible and pre- 
ferably in the dark; feed gruels that can be sucked up, with tr^ 
bark gruel as staple if possible. Success or failure will be restored 
by the ninth day. 

Ticks — Attack all warm-blooded creatures on infested pastures, 
goats are most troubled by the ‘seed* ticks which cluster around 
the lips, nose and eyelids, abo on the udder. Treat with an anti- 
tick salve as sold for the protection of lambs — but not with one 
containing DDT. The type produced to the prescription of Pro- 
fessor MacLagan of the West of Scotland Agricultural College has 
a non-poisonous repellent as its active principle and can ^ 
smeared on nose and mouth with impunity; do not let any get in 
the eyes, but smear round about. This is abo valuable for the 
attendant who becomes tick-infested. 

Lameness. Apart from foot-rot and external injuries lameness may 
be due to rheumatism, arising from damp floors, draughty houses 
and the accumulated toxins of old age, to a form of phosphorus 
deflciency, and to an inflammatory disease, laminitis. 

Laminitis 

Symptoms. Sudden acute tenderness in one or more feet, which 
become hot and swollen; the acute stage may pass off in a few 
days or persist with the loss of the hoof; the goat goes down in 
condition in either case. 

Occurrence. As a sequel to kidding in overfed goats and to 
digestive troubles in all goats; occasionally a sequel to bruising 
the feet on concrete floors. 

Prevention. Correct feeding and management and the provision 
of well-insulated floors. 
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Cure. As for rheumatism, but no delay permissible. Also while 
the feet remain tender, apply cold, wet bran poultices to the feet, 
to keep the horn soft and pliable. 

Lumpy Jaw (Actino-mycosis) 

Symptoms. Much swelling of the lips and of the flesh around the 
mouth, slobbering, multiple sores, later forming persistent raw, 
wart-like protuberances ; little loss of appetite, but some difficulty 
in eating. 

Occurrence. Occasional in goats grazing spiny fodder, especially 
on iodine-defident land — e.g. gorse on river shingle. 

Prevention. Remove the cause; give iodine-rich supplement, 
e.g. seaweed meal. 

Cure. Dissolve 1 oz. potassium iodide in 3 pints of water, dose 
the goat with 2^ fluid ounces of this mixture daily for five days. 
Paint the sores with tincture of iodine. Penicillin injection may 
also be used. If necessary feed gruels, soft greenstuffs can usuafly 
be eaten; hay often not. Before and after handling an animal with 
this disease the attendant should paint any skin abrasions on his 
hands with tincture of iodine. The disease may be fatal in man. 

Muscle-bound 

Symptoms. Slight stiffness on rising, inability to make or sustain 
violent exertion, tends to get worse with exercise; no acute pain in 
joints. 

Occurrence. Mainly in young stock on a high level of feeding, 
over-rich in lime; especially when seaweed meal is fed in quantities 
exceeding 6 oz. per head. Several of the young stock may be 
affected simultaneously. 

Prevention. Correct feeding and management. 

Cure. Stop using seaweed meal; add to 1 oz. fish meal to 
concentrate ration, or dose with calcium phosphate. 

Rheumatism 

Symptoms. Stiffness, especially on first rising, sometimes acute 
pain, mainly in the joints, tends to wear off after a little exercise. 
One member of the flock at a time is affected. 

Occurrence. In old goats espcdally and in younger goats under 
damp, draughty housing conditions. 

Prevention. Correct feeding and housing. 

Cure. Forty-eight hours’ starvation, four garlic tablets daily, 
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access to warm water. Thereafter, a light fibrous dirt with no 
concentrates for ten days, and one garlic tablet daily. Work back 
to correct diet. This is rather drastic treatment for what may be 
mild complaint, but it is the best cure; if the case is a mild one tnc 
cure can be postponed till a suitable stage in lactation, and me 
diet adjusted to a bulkier standard in the meantime. 


ALTERNATIVE TREATMENT 

It will be seen from the foregoing notes that a number of the most 
important goat diseases-e.g. mastitis, entero-toxacmia, rheumatism, 
lanunitis and some forms of pneumonia — are treated on t e ^ asi 
that these diseases are primarily due to the accumulation of towns in 
the organs of the goat, the presence of which provide the conditions 
necessary for the action of specific disease bacteria. Garlic treatmen 
has been recommended to aid the removal of such toxins, as t s 

method has been most widely used for the purpose. 

Now the goat is capable of a daily through-put of digesti e 
nutrients, per 100 lb. of bodywelght, twice as great as that of cow or 
sheep. She is therefore liable to auto-intoxication at a rate twice as 
high as that of the cow or sheep. She must either prove an exception- 
ally unhealthy animal or be provided with a compensatory 
eating mechanism. It is significant therefore that the goat suffenng 
from pernicious anaemia resulting from cobalt deficiency requires 
four times as much cobalt to cure her as the amount required by an 
anaemic sheep of the same size. Pernicious anaemia is not directly 
due to lack of cobalt in the blood of the goat, but lack of vitamin 
Bii which is synthesized by the rumen bacteria from cobalt and other 
raw materials. Vitamin Bi*, in alliance with vitamin Bi and other 
substances of a water-soluble nature, are known to act in a way 
which suggests that they are detoxicants; human need of them, for 
instance, is in proportion to carbohydrate intake in many cases. 

It appears reasonable to suggest that the high rate of auto- 
intoxication of the goat when fed to the limits of her appetite, is 
naturally balanced by a high capacity for vitamin synthesis; that the 
main natural detoidcant of the goat is this combination of B vitamins 
and allied substances with Bn and Bi playing a major role. 

On a fibrous diet Bi requirements will always be met unless there 
is a heavy worm infestation which grabs the vitamin before the goat 
gets it — the substance of parasitic worms is one of the most vitaroin- 
rich natural foods available. But the supply of cobalt for the manu- 
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facture of vitamin Bia is by no means assured. Areas where the 
cobalt content of herbage is inadequate for sheep are already known 
to be extensive and arc still being mapped; heavy cropping and 
modem methods of husbandry tend to lower the natural cobalt 
content of fodder. 

It may well be that the use of doses of these vitamins and of Bn 
in particular will be found to provide a more natural rapid and 
effective detoxicant than garlic — which is not without its disadvan- 
tages and lash-back. The vitamins cannot be provided through the 
mouth as the greater part of them is then decomposed before being 
absorbed — they must be injected. 

There are no adequate grounds for recommending this method of 
treatment in a work of this kind; but there seem to be sufficient 
grounds for an interested veterinary surgeon or goat-keeper to try 
these methods in cases where other methods fail to give satisfaction. 


First aid kit for the goat house 


A sharp knife 
2 in. and 1 in. Prestoband 
bandages 
Adhesive plaster 
Surgical gauze 
Cotton wool 

Surgical thread and needle 
Boiled brine (or Dcttol) 
Tincture of iodine 
Acrillavinc emulsion 


Hydrogen peroxide 
Linseed oil 
Drenching bottle 
Hypodermic syringe 
Enamel bowl 
Garlic tablets 
Tree-bark food 
Veterinary penicillin 
A goat blanket 


The normal temperature of the goat is 102-5 to 103" F. 
Tlic normal pulse rate of the goat is 70 to 95. 

Tlie normal respiration rate is 20 to 24 per minute. 
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Chapter 12 

GOAT DAIRY PRODUCE 


hether the end product of our goat dairy be fresh milk, 
butter or cheese, the prime requirement is a supply of clean im o 
regular composiUon. ^ j 

The clearJiness of goats’ milk must inevitably be judged by 
standards obligatory on cows* milk. There are, in effect, two stan 
dards, ‘certified’ and ‘pasteurized*. If goats’ milk is to serve a qu y 
market wth particular reference to invalids and young cWldren t ere 
is only one standard to be coosidered~the best. 

In seeking to attain the standards laid down for ‘certified co^ 
milk the goat-keeper has two significant advantages and one serious 
disadvantage. 

Advantages: in the first place the milk of the goat naturally hw a 
lower bacterial content as it comes out of the teal, than the ® 
the cow. In the second place the conditions under which goats inU 
is produced are not subject to the same legal controls as are imposed 
on cows’ milk production; it is therefore permissible to use chenuca 
methods of sterilizing goat dairy equipment instead of the very muc 
more laborious and expensive steam-sterilizing equipment which is 
obligatory for cow dairymen. These chemical sterilization methods 
are widely practised in U.S where a far higher standard of hygicu^ 

is m^tained than in this country; there is little doubt that the 
development of tanker collection of millc in this country will lead to 
the official approval of chemical sterilization methods long before 
goats’ milk is so far recognized as to be subject to control. 

The disadvantage the goat-keeper has to face lies in the character 
of goat dung. Certified milV standards demand that there should 
no coliform bacteria present in a sample one-tenth of a cubic centi* 
metre of milk. Coliform bacteria of the type most hkely to find their 
way into goats’ milk are not particularly dangerous to humanity; but 
they are capable of multiplying in the milV at a higher rate than most 
other forms of bacteria, thereby souring the milk and producing off' 
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flavours very rapidly. Coliform bacteria find their way into milk 
mainly on the vehicles provided by minute particles of dung dust. 
Cows* dung is far from dusty and if the cow byre is richly charged 
with dung dust at milking time, it is a very dirty and sloppily managed 
byre. So the coliform bacteria test is a sound criterion of clean cows’ 
milk production. 

But goat dung is exceedingly dry and dusty; moreover the goat’s 
need of a warm bed and some freedom of movement makes it im- 
possible to achieve with her the clinical cleanliness of the concrete 
cow-byre and the same scrupulous isolation from her dung. Even if 
we put the goat on some form of insulated and impervious floor, her 
dung pellets hop about like a packet of spilled peas, here, there, and 
everywhere — under her feet to be trampled to dust and on to her bed 
to contaminate her coat. 

The cow, who stands belly-deep in the river for half of the summer 
day, for preference, has no objection to a bucket of water swashing 
round her legs when a cow-pat goes astray in the byre. But such 
hy^enic procedure in the goat shed would lower yields all round. 

We can therefore assume that the goat house and coat, at the best 
of times, will have a far hi^er content of dung dust and coliform 
bacteria than any decent cow or cow byre would own. 

Some diligent goat dairymaids counter this difficulty by milking 
into a milk strainer set over the pail. Unfortunately, this precaution 
seldom has the desired effect. The dust and hair, to which the coliform 
bacteria arc attached, accumulate in the strainer, while the coliform 
bacteria themselves are power-sprayed off their vehicles by the jet of 
milk, through the filler and into the milk. So long as the bacteria 
remain attached to hair and dust there is a reasonable hope of ex- 
tracting the greater part of them in the dairy filter; once they arc 
separated from their vehicles they arc in the milk for good or ill. The 
use of hooded milking-pails is a help in reducing the amount of hair 
and dust which comes into contact with the milk; but they arc more 
difficult to sterilize and, at best, they do not bridge the obstacle to 
hygiene constituted by the goals* dusty dung. 

There can be no half measures. No goal house is suitable for pro- 
ducing goals’ milk to ‘certified’ standards. A milking-parlour, which 
is a useful aid to the production of clean cows* milk, is a prime 
necessity for the production of clean goats* milk. The milking-parlour 
need be neither expensive, large, nor elaborate, but it must be 
separate from the goal house and it must be washable. 

Her Majesty’s Stationer}’ Office publish a leaflet on cow milk- 
269 



GOAT DAIRY PRODUCE 
parlours. Most of the luaterial therein is directly 
adaptable to goat milk-parlours. The mam points 
selWraining floor, coved at its juncDon with the y 

washable walls to at least 4 ft. height; general i" f' y. 

horizontal shelves and ridges which will trap dust; lacilit.es for ho d 
ing and perhaps feeding the goat 

iron is too noisy, heat-conducting, and perishable to he reMm 
mended, but almost any other material is suitable for the 
structure. Fig. 29a shows a sample goat milking-parlour, design 
provide facilities for machine milking. Most types of exiting 
milk-parlours are quite suitable for use by goats— only the tan 
type presents some difficulties. . . 

The goats vnll, of course, be brushed down before entering 
milk-parlour, but their coals will still be rich in dung dust and cm - 
form bacteria. As the goat offers less room for the milker to manceu 
than the cow, her coat suflers mote disturbance in the process o 
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milking, so that a relatively clean goat would release more dung dust 
at milking time than a relatively dirty cow. 

There are two ways of dealing with this problem: one or other or 
both of them must be adopted unless we are going to set ourselves a 
serious handicap to clean milk production. Firstly, there is no reason 
why the dairy goat should not be clipped, at least over the area of its 
coat which is disturbed during milking. Anglo-Nubians of inany 
strains are content with a reasonable modicum of hair and there is no 
excuse for other breeds to be flapping their dung-dusty locks around 
in the milking-shed. The whims of the ‘fancy’ and the show-ring must 
never be allowed to frustrate clean milk production: if the goat of the 
show-ring is to participate in commercial milk production and retain 
her natural coat, a Hoover ‘Dustette* will have to become permanent 
goat-house equipment! And why not? 

Secondly, goats can be milked by machine, by which means very 
little dust reaches the milking-pail. Goats respond exceedingly well 
to machine milking, but there are some snags. The weight of the 
standard teat cluster — even when reduced to two teats— is excessive 
for the goat’s udder. The goat-milking machine is accordingly de- 
signed with a claw piece that rests on the floor. With no weight at all 
to hold it down, the teat cluster has a tendency to climb up the teat 
in the later stages of milking and, in the case of a badly formed 
udder, to swallow a proportion of the udder. However, given a goat 
with a clear line of demarcation between teat and udder, with proper 
supervision machine milking is perfectly satisfactory. The sphincters 
on the goat’s teat arc less powerful than those on the cow s and a 
lower vacuum setting (as advised by the makers of the machine) is 
required. For on average goat, giving 4 pints at each milking, the 
total milking time is four minutes per goat, including tying and udder 
Washing, provided a machine is used. In this period a goat can also 
consume J to 1 lb. of concentrates. One man, with the one machine 
which he can effectively control while feeding and udder washing, 
can put through the milking-parlour the twenty to thirty goats which 
are needed to fill his wage packet In about two hours. With two 
machines and an assistant in the milking-parlour the job can be doM 
in an hour or slightly less. Six to seven minutes per goat is needed 
by the hand milker. 

The milling machines adapted for goats are of the bucket type. 
Tlicrc Would appear to be no technical difficulty of much importance 
in the way of adapting recorder units for goats if the demand arose. 
Hut >^hcrc a flock kept under non-intensive conditions is producing 
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less than 6 pints averape peak yield, and for flocks 
milkers, a hand milker can get through the job more qmckly than h 
can set up the mflking machine, do the milking and clean the 
machine. Specialist goat-keepers do well to consider that 
Ing machines on small dairy herd farms absorb as much labour m 
being cleaned as they save at milking; their existence is oflen dw 
solely to the fact that farmers’ wives do not draw the statut ry 
minimum wage. 



Fig. 29b. Gascoigne goat unit 

Adapted from the Gascoigne positive unit comprising positive lid, pul" 
sator, and moisture sight glasses as standard features. Teat cups ^ 
smaller and clawplece lighter spedally to suit goats. Two-gallon capaciV 
stainless steel pail. Can be operated off any milker vacuum — 10 m- 
sufficient for goats 


But the dairy fanner TOth a bucket plant has only to exchange the 
standard cow teat cluster for the special goat cluster, and reset the 
vacuum control, to reap the advantages of machine milking of goats, 
with no great alteration in wash-room labour. In such case, irrespec- 
tive of time-saving, the goat inachip^ may be valuable simply to 
eliminate dung dust. 
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In organizing the milking, routine labour economy is most impor- 
tant. When all the labour resources of the farm are mustered at the 
milking it is most expensive to have them and the machines standing 
idle, at three-ha’pence a minute a head, while Matilda finishes up her 
com ration. Cattle standards can be misleading: 


A Friesian cow takes 1*91 minutes to eat 1 lb. of grain. 
A Jersey cow takes 2*39 minutes to eat 1 lb. of grain. 

A 100-lb. goat takes 5-04 minutes to eat 1 lb. of grain. 
A 150-lb. goat takes 4-23 minutes to eat I lb. of grain. 


Small goats and goats fed large concentrate rations should be fed 
before or after milking if they are to be milked by a machine, which 
seldom requires more than four minutes per goat. ^ 

In only one other respect does the production of clean goats milk 
present special difficulties — the possible presence in the near vicinity 
of a male goat. It is absolutely essential that no taint of ‘billy come 
near the milking-shed, Billy owners* sense of smell becomes merci- 
fully blunted in course of time. Unless there is a rigid routine 
the times at which the billy’s needs are attended to, and as to what 
happens to the hands and garments that approach him, his taint will 

find its way through the best of intentions. 

In other respects the factors governing the production of clean 
goats’ milk are fully covered by the massive literature on clean rmiK 
production offered to the dairy cattlemen. It would be » of 
spare to reprint them here. No one attempting to sell milk should ^ 
fail to study one of the many cheap and ewellcnt leaflets on dairy 

"rho’e who produce milk for sale and follow the advice given above 
are earnestly recommended to submit regular samp cs or ^ * 

local agricultural advisory oflicers will be glad to give cos - r 
opemlion in this respect. If the efforts to eliminate '■“"E 
thoroughly carried out and successful, there is every remou to sujv 
pose that local ‘clean milk’ competitions should never be won by a 
cattleman if there is a goat-kccpcr among I c compc i o . 

For domestic use, milk produced by one s oivrr goats is none the 
worse for the presence of n few cohform bactena per cubic renti- 
metre. We swallow them by the million syhenever we clean the goa 
house. But since those who drink the milk of them own goats will 
seldom study dairy textbooks the x-ery elements of hygrene may, and 

"'Ncrer’u'Kfm huMU consumption any of the milk from any goat 
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with any disease. Strain and cool milk as soon as possible. Wash all 

mllk-pails,iugs, dishes, etc., as follosre: , . , , 

(1) As soon as possible fill, cover and rinse them in cold water. 

(2) Fill, cover and wash them with warm water in which dai^ 
detergent has been dissolved (but not in hot WATO-tbe 
temperature of the water should be no higher than that used 
for the baby’s woollen vest or best nylons). 

(3) Rinse in plenty of warm or cold water. 

(4) Scald with boiling water, and do not dry wmi a cloth, but 
stand upside down to dry on a rack, not on a shelf, so that 
the air can get in and the moisture can get out. Unless the nulh 
pails, etc., are kept in a sterile dairy, if you want to be partiodar 
or there is disease in your bouse, scald the pails again immwi- 
ately before use; alternatively, put them for a quarter of an 
hour in an electric oven set at 250*. 

It is worth while sterilizing the cans in the oven periodicaUy, for t e 
smell of the can on removal from the oven is a good working test o 
cleanUness. Should the result of this test prove shocking, or should 
the keeping qualities of the milk deteriorate or your regular visitors 
stop taking milk in their tea, do not waste your time and energiw 
trying to clean the cans with steel wool or ‘sweeten’ them with bleach 
but buy a ‘milk-stone solvent* from a dairy supply firm. Whenever a 
trace of milk remains in a can which comes in contact with hot or 
scalding water an invisible film of albumen is formed on the surface 
O of the can. This film feeds bacteria and taints the milk, but so gradu- 
ally that the regular consumer is liable to ignore the change. This 
film can be removed effectively only with the ‘nulk-stone’ solvent. 

For cheese-making on a considerable scale it is essential, and for 
fresh milk retailing it is highly desirable, that the milk produced 
should be reasonably constant in composition. Some seasonal fluctu- 
ations in composition are inevitable, but day-to-day fluctuations can 
be controlled by regular milking routine and correct milking practice. 
In addition, both these factors have an important influence on yield. 

Milking should be at regular intervals — as near twelve hours as 
may be — otherwise the milk drawn after the longer interval will be 
relatively low in butter-fat. 

The actual routine of milking will depend upon the standards of 
hypenc required and individual drcumstances. But it must be a rigid 
orderly routine, involving the minimum of fuss and bother. 

The goat requires at least five minutes’ warning that she is about 
to be milked, in order that the operative sphincters and valves in the 
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udder may release all the milk available when required. During the 
ensuing five minutes there must be no distracting novelty in pro- 
cedure, or the ‘let-down* will be held up. There must be no undue 
delay once the process is under way, for if the goat is disappointed 
in the expected moment of her milking the operative sphincters 
impatiently close again. 

This mechanism must be remembered when arranging the routine 
for milking the first goat; the fact of the first goat being milked is 
adequate warning to the next on the list, but the first goat is entitled 
to some warning herself. Where udder washing and drying is prac- 
tised, this procedure will constitute fair warning. Where it is not 
practised some routine which will command the goat’s attention must 
be incorporated in the programme. 

The goats must be milked in a set order. In a flock which enjoys 
some measure of social organization the order should be that of the 
social hierarchy — an order which a little observation of the flock on 
range will soon reveal. A flock queen will not give of her best if a 
couple of goatlings are milked before her. Her protests will be broad- 
cast to the whole flock, who will then be more concerned with her 
complaints than with the milking routine. 

An earnest silence upon the part of those doing the milking is not 
necessary. Peace in the milking-shed there should be; but peace and 
silence arc not synonymous. Men and women have not been singing 
at the milking for the past thousand years or so, merely to exercise 
their lungs and lose milk. A consistent singer can make the milk drip 
from the goat’s or cow’s teats merely by singing the accustomed 
songs. For a goat distracted by a breach of routine or a tender udder, 
the accustomed song or the regular patter of soothing nonsense is the 
best aid to let-down available. There is eveiy reason for excluding 
strangers from the milking-shed, but the silent milkmaid is a grim, 
unhistorical figure with little to recommend her. 

The one sound which is quite unforgivable in the milking-shed is 
a sneeze: apart from hygienic considerations this sound resembles the 
goat’s alarm signal and invariably (and literally) causes consternation. 

The actual process of milking is a knack which is quickly acquired 
if the basic principles are understood. Anyone who is accustomed to 
milking cows must realize that they arc handicapped by a habit of 
milking unsuitable for the goat and pay particular attention to the 
principles of goal milking. 

Grasp a teal lightly in one hand and press the hand gently upwards 
towards the base of the udder, so filling the teal with milk. Tlien 
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dose the index anger tightly around the nedc of the teat, w* 'h' 
hand still pressing gently upwards. This action will trap the milK m 
the teat. Now close the other Bngers in succession tightly around the 
teat, so forcing the milk down and out. Release the grasp of the teat 
and relax the upward pressure. Then repeat the process with the 
Other hand and the other teat. 

As the udder empties the upward pressure of the hand becomes 
firmer and the initial movement of the milking hand becomes ® ® 

upward punch. When the flow begins to subside, let go both teats 
and with both hands gently massage from the top and back 
udder down towards the teats, two or three times. Continue milking 
until the flow subsides once more; repeat the massa^ng movement 
— and so on until no more milk is drawn. The goat should be n^ked 
right out to maintain butter-fat content of the milk and to sustain t e 
yield — ^but ‘stripping*, as practised on the cow, will distort a goat s 
udder in a very short time. 

Many goat-keepers are bad milkers; a novice may be better 
advised to follow this advice rather than doubtful example. ^ 

In a goat with very short teats it may be impossible, especially for 
a man, to get more than one finger of the hand around the teat. In 
this case, on the first upward pressure of the milking hand, trap the 
neck of the teat between the index finger and the knuckle of the 
thumb; then extract the milk from the teat by rolling the index finger 
down the teat while keeping the teat pressed against the thumb. 

Men are usually rather handicapped in milking goats for, as often 
as not, the teat is too short to accommodate all four fingers of a large 
hand — ^which means more work, and more fatigue for the other three, 
and less speed. There is a strong temptation, in the circumstances, 
especially after the first flush of milk has been drawn, to ‘stretch a 
point’ and grasp a portion of the udder above the neck of the teat, 
so as to bring all four fingers to bear. This procedure is dangerous, 
for it is quite easy to crush the substance of the udder and force a 
portion of it down into the teat canal with disastrous consequences. 

It is of no importance whether the goat is milked from the right 
side or the left, provided she is milked consistently from the same 
side. A goat with an udder of reasonable shape and capacity cannot 
be milked from behind without great difficifity and damage to the 
udder. Scrub goats with low ^elds and goats with cleft pendulous 
bags can be so treated without barm or trouble. The advantages of 
this method will be conspicuous to the intelligent beginner. A restive 
goat cannot kick over her bucket or put her dirty foot in it when 
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milked from this angle. She can, however, drop dung pellets into the 
bucket, and even make her water into it if the milker is insufficiently 
alert. The method, though popular with Mediterranean goat-keepers, 
is not recommended; but really evU-tempered goats arc exceedingly 
difficult to milk in any other way. 

The nervous, fidgety, ‘ticklish* goat, usually a first kidder or one 
suffering from udder injury, can be dealt with by milking with one 
hand and gripping the goat about the thigh with the other, so as to 
encompass the hamstring. Compressing the hamstring will smother a 
kick, even after it has got under way. 

More violent objectors may need to have both hind legs, or all four 
legs, strapped into position on the milking-stand. Even then it inay 
be necessary to sling a strap under the goat’s belly to stop her lying 
down. But when this stage of belligerence has been reached, unless 
the goat has a really painful excuse for her behaviour, it is better to 
abandon mechanical methods of control and resort to psychological 
methods (p. 105). j .... 

A great deal of trouble at milking time can be avoided if goatlings 
arc accustomed to have their udders handled and massaged long 
before they are due to kid. The first step in milking a nervous and 
fidgety goat should always be to stroke and massage the udder until 
she quiets down: talk to her as you do so and keep on talking (or 
singing) as you start milking. 

Another great aid to milking without tears or spilt milk is to let the 
kid pioneer the job for the first four days of lactation which arc the 
most painful and nerve-racking for the new milker. Most seasoned 
goat-kcepers prefer to put their goats on to a raised platform to be 
milked; the beginner may prefer to keep the goat on the floor where 
he can exercise firmer control; but with the goat standing at a higher 
level than her milker there is less disturbance of her coat and the milk 
is cleaner; and latterly, when wc squat down to goat level, we all tend 
to creak. 

Goals arc generally easier to milk than cows, and the worst of 
them, though tiresome, cannot do any hurt to anyone. The problems 
created by the difficult milker have been treated in some detail be- 
cause this is an aspect of reality which goal literature usually tends 
to gloss over. 


GOATS’ MILK RETAILING 
Goals’ milk retailers arc the main advertisers of the industry and 
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should ncvec forget the fact, in their own interests and those of thy 
colleagues. Advertisement may be good or bad; a system of accryi- 
tation for goats’ milk suppliers, voluntary and under the cojitrm ol 
the British Goat Society or local authorities, would probably be ol 
more value to the industry than milk recording. 

Provided that the milk is hypcnically produced, the essential point 
is that it should be distinctively labelled. There is more sales punc 
in the bottle of still sweet goats* milk, standing beside the bottle of 
sour cows’ milk of the same age. than there is in a whole-page 
‘spread’ in a national daily newspaper. Clean goats* milk will keep a 
great deal longer than the best of cows’ milk — my personal record, 
with milk produced under conditions of scullery dairying, was ten 
muggy July days of a camping holiday. 

By appalling misfortune, authorities, who should know better, 
have sponsored a system of labelling goats’ milk with printed card- 
board bottle plugs. These plugs form the bottom of a small basin at 
the top of the bottle in which accumulates all the dirt collected in the 
process of distribution; if the bottle is left on a doorstep, the little 
basin collects rain from a more or less polluted atmosphere, and any 
contributions the birds of the air and the beasts of the pavement 
choose to add to it. In nine cases out of ten the consumer tips and 
dips this rich culture into the milk in the process of extracting the 
plug. The fact that plug-top bottles arc used for the distribution of 
the lower qualities of cows’ milk by some of the less prosperous dairy 
firms is no justification for using them to distribute goats’ milk. 
Metal caps of a distinctive colour (e.g. blue or green) are the only 
clean and satisfactory bottle seal and it is to be hoped that the 
British Goat Society may register a nationally recognized cap colour 
for the use of accredited producers. Printed wax cartons are clean, 
give good publicity and save bottle washing and collection charges. 

The seasonal variation in mitlc supply, which is such a handicap to 
goat dairying, can be mitigated by stretching the natural breeding 
season to the limit, by ‘running through’ (biennial breeding), and by 
out-of-season breeding; but the variation must remain wider for 
goats, with their limited breeding srason, tTian for cows who breed 
all year round. It is some compensation that goats’ milk, unlike cows 
milk, can be satisfactorily stored in a deep freeze. 

Cows’ milk will not freeze successfully, because the quick rise of 
cream causes the formation of large fat globules in the ‘reconstituted’ 
liqiiid. Goats’ milk will freeze successfully, prodded (a) that it is 
cooled and frozen immediately after milking, (b) that it is maintained 
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at a steady 0® F., (c) that it is defrosted slowly. Carelessness at (a) 
results in fat clusters; carelessness at (b) or (c) results in flaky curd. 

Freeze in polygene bags, not more than two-thirds full, to allow 
for expansion. Date every bag and allow a cold-store life of up to 
three months. 

There is a higher incidence of off-flavours in goats’ milk than in 
cows’ milk; most of them can be prevented by strict attention to the 
points of dairy hygiene mentioned above. But there is a peculiarly 
bitter flavour which can occur quite suddenly in the milk of any goat, 
however scrupulously the dairying is managed. This is thought to be 
caused by faulty fat metabolism, due to slight anaemia, acefonaemia, 
or diabetes, and is especially common in newly kidded goats. The 
cure is to be found in Chapter 1 1 ; here it is to be noted that the milk 
of all goats should be tasted regularly before being offered for sale. 

GOATS’ CREAM 

This is a relatively easy form of produce both to make and to 
market. If the skim milk can be fed to remunerative stock— calves, 
pigs, orphan lambs, pedigree pups and kittens, mink, pedigree chicks, 
etc.— the cream can be sold to compete in price with cows’ cream. It 
ydll always compete in quality; children prefer goats’ cream because 
it is more digestible; housewives prefer it because it whips to greater 
bulk. In flavour it is not readily distinguishable from cows’ cream; 
but unless anatto is added, goats* cream is dead white in colour. 

The prime requirements of the cream producer arc: (a) a remunera- 
tive outlet for skim milk; (b) a strain of goats with high butter-fat 
milk; (c) a goat diet rich in iodine. For mass production it is also 
cssenriaf to have a good separator: not all separators are sarisfaefory 
for separating goals’ milk — A!fa-Laval and Lister separators give 
good results; the farm (over 2 gallon) models give better results than 
the smaller models. A fine setting of the cream screw is necessary in 
all models, for the fat globules of goats’ milk are small and stow to 
respond to centrifugal force. If in doubt whether a giN-cn separator or 
screw setting is giving satisfactory cream extraction, run the separator 
at full speed and let the milk tap run at half or quarter its capacity: 

If you get a belter cream output per gallon in this stay your cream 
screw setting is too wide or your separator is not readily adaptable 
to goats* milk. A cream screw serling ora separator uhkh giscs good 
results at the start of lactation may gist poor results later on, for the 
sire of the fat globules in the milk decreases as lacfaiion adranccs. 
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The type of cream produced must depend on the taste and nature 
of the market; the creams which are subjected to much heat treatment 
before or after separation do not whip satisfactorily and when t ey 
sour they produce foul flavours. The creams subjected to little heat 
treatment do not keep so welt, but if cleanly produced they sour 
pleasantly, and for whipping they arc superlative. 

TTiin cream. Run the milk through the separator while still warm. 
If the milk from more than one milking is used, it should be pas- 
teurized when new by holding it to 180" F. for thirty seconds, then 
cooled quickly and stored in a cool place until required. Before bejng 

put through the separator, the milkshould be again raised to 180 F. 

and rapidly cooled to 100" F. before being separated. At least part o 
the milk used for thin cream production should be ‘warm from the 
goat’ when put through the separator, otherwise the cream will not 
sour pleasantly. 

An extraction rate of 1 to H pints from a gallon of milk will give 
cream with a fat content comparable to that of most of the cows 
cream on the market. In some districts this product is termed ‘ream » 
the terra ‘cream’ being reserved for: 

Double cream, which is produced in the same way but with a cream 
screw setting to produce i pint per gallon of milk. 

Thick granulated cream. Proceed as for double cream and im- 
mediately cook in a bain-marie or double saucepan for twenty min- 
utes at 180" to 200° F- Cool rapidly and place in a refrigerator for 
twelve hours at least. This form keeps extremely well and is ideal for 
eating with fruit; when whipped it forms butter very rapidly, but the 
butter has poor keeping qualities. Still the best form of cream for 
long-distance marketing, it would stand summer-time transport from 
the Hebrides to London. 

DeTonsbire cream. Cool fresh-drawn millc quickly and leave it to 
stand in shallow pans in a cool place for twelve to twenty-four hours, 
according to air temperature. Then place the pans on slow heat until 
the surface cream starts to wrinkle and crack; do not let it boil. Cool 
again quickly and skim with a skimmer or saucer. The resultant 
cream can then be sold for quick consumption or heated in a bain- 
marie or double saucepan to 180" F. for thirty seconds and re-cooled, 
for better keeping qualities. 
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BUTTER 

Butter is not easily marketed at an economic price owing to the 
competition of imported cows’ butter and the operation of the food 
subsidies. In large cities where there is a significant foreign popula- 
tion of Greek or Cypriot extraction, and specialized provision stores 
catering for them, a regular market for goats’ butter may be de- 
veloped — goats’ butter is held in special reverence by these peoples 
and traditionally occupies an honoured position on the menu for 
festal occasions. 

But well-produced goats’ butter is such a superlative product that, 
once it has been savoured, the best of cows’ butter becomes, in 
comparison, uninteresting grease. The goat-keeping household will 
inevitably demand it. 

For occasional production the flavour of the butter can usually be 
safely left to natural souring organisms, provided there is a high 
standard of dairy hygiene throughout. But for regular production it 
is necessary to control the souring organisms and use a dairy butter 
starter. 

Natoral-soor butter. Separate the milk as for double cream, adding 
fresh batches of cream daily, or allowing the cream to stand until it 
smells slightly acid but does not taste sour. Take the temperature of 
the cream with a dairy thermometer (a cheap implement that saves 
an immense amount of work in butter-making). Bring the tempera- 
ture of the cream to about 57® F., by standing the can in warm or 
cold water. If the air temperature is above 60®, 56® is warm enough 
for the cream; if the air temperature is below 50®, bring the cream to 
58® or 59® F. Put the cream in the chum, and chum for about fifteen 
to twenty minutes — an egg-whisk and a bowl make an adequate 
chum for small quantities. As soon ns granules appear in the thick- 
ened cream— the noise of churning will change its note at this stage 
to a ‘hollowcr’ sound-add a teacup of water for each li pints of 
cream. If the air is w-arm (above 60® F.) the water should be cold, if 
the air is cold the water should be at about 60® F. ConUnuc churning 
till the butler granules arc the size of peas, then strain off the butter- 
milk and wash the butter in succcsshr rinses of cold water until the 
water runs clear Then, and only then, gather the butter granules into 
one lump and start working the lump in further rinses of cold water 
until no further buttermilk is exuded. Then lake out the butter and 
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work it on a board with wooden pals (Scotch hands) which have been 
soaked in brine, to express all the water. Male up into shapes and 
lease to stand twehc hours In a cool dairy. 

If preferred ‘salt’, dairy salt should be added to the last nnse oflhe 
butter granules and the butter granules left to stand in this for fifteen 
to thirty minutes. 

If difficulty is experienced in getting the butter to break, a no; 
uncommon trouble when the fat globules become very small »n late 
lactation, use the allcrnalis*e method. 

Salted cream batter. This method Is specially designed to wure 
the production of well-flavoured butter from small quanilues o 
cream accumulated over a period of a week. The essential factor is 
that the daily accumulation of cream should be reasonably uniform 
— say a pint a day. 

Extract the cream as for natural-sour butter. To the first batch ol 
cream add 9 oz. of dairy sail per lb. of cream, or 11 oz. per pint, 
store in a cool, dust«frec place with good ventilation; each day stir in 
another batch of approximately the same volume as the first, but no 
more salt. At the end of the week chum as for natural-sour 
In cool conditions the accumulation can continue for a longer period 
but the amount of salt used must be adjusted so that the amount of 
salt added to the first batch Is 8 per cent of the weight of the final 
accumulation of cream. The principle of the system is that under 
normal dairy conditions cream will not sour if the salt content is 
over 8 per cent. 

Startcr-soor butter. Separate the milk as for double cream. Place 
the cream in a double saucepan or bain-marie and heat to 180 to 
200® F. for twenty minutes. Cool rapidly and place in a refrigerator 
for twelve hours. If no refrigcnitor is avaibble heat to 180* F. for 
forty minutes and cool rapidly, as low as water temperature will take 
it. Then warm the cream to 50® F. and add dairy starter. Cover and 
leave to stand until the cream smells acid. If a full-flavoured butter 
is liked the cream may be left until it tastes slightly sour (but only 
when dairy starter is used). Then proceed as in previous method. 

If colour is required in either butter or cream the anatto should 
preferably be added to the milk before separation: it may be added to 
the cream before churning. 
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dust-free surroundings, and the culture is kept at the correct tem- 
perature during the incubating process. Eventually the starter wi 
lose its vigour and flavour and a new starter will be required. 

If starter is not available for use in any of the recipes given belov^ 
double the recommended quantities of buttermilk or naturally soure 
milk, or ten times the quantities of milk held over from the previous 
morning, may be used instead of starter — with the risks of fai ure 
implicit in the use of uncontrolled ripening organisms. 

Rennet. Only cheese-making rennet of a renowned brand is sui • 
able. The grocer’s junket rennet is quite useless. 

Anatto. A little colour improves the appearance of most cheeses. 
Cheese Anatto only should be stirred into the milk ten minutes before 
renneting. 

Salt. Use dairy salt only. 

The Cheese Milk. With a few specified exceptions fresh whole imlk 
is required for all the recipes ^vco. A high standard of dairy hygiene 
is required to produce good cheese milk. Dirt bacteria cause ftul 
flavours. If there is any doubt about the quality of the milk it is 
better to drink it than use it for cheese-making. Pasteur^tion of the 
milk alters the character of hard cheese and is responsible for most 
of the unpleasant and soapy characteristics of the worst factory-made 
cheese. However, where milk has to be held over from day to day it 
is preferable to pasteurize than to risk the milk becoming over-ripe. 
When pasteurizing for cheese-making hold the milk at 145® F. no 
higher — for thirty minutes. 

The first four recipes ^ven are suitable for goats’ milk or for a 
mixture of cows’ milk and goats’ milk. The remaining recipes are 
for hundred-per-cent goats’ milk. 

The Crofter cheese. A semi-hard cheese of mild flavour maturing 
in about four weeks and yielding about 18 oz. per gallon; requires 
about 2 gallons of milk. This cheese is of belter keeping quality and 
flavour than that produced by the majority of simple cheese-making 
recipes. 

Equipment, A tub or pail, a long bread knife, two 15-in. squares 
of smooth cotton cloth, a perforated steel mould 5|^ in. high x 4 in. 
diameter, three weights of 28 lb. each— or a 6-ft. plank with one end 
hinged to the wall and a 28-lb. weight on the other. (This exerts a 
pressure of 28 lb. at the weighted end, 56 lb. at 3 ft. from the weighted 
end, and 84 lb. at 4 ft. from the weighted end, when the plank is 
kept horizontal.) 


284 



GOAT DAIRY PRODUCE 

faces 10 the inside of the mass. A 7-lb. weight placed on lop of the 
bundle will assist malting. 

At the end of the hour, test the curd against the hot poker again. 
When the threads so formed reach half an inch in length the curd is 
ready for salting. Break it up into walnut-sized pieces, add a good 
tablcspoonful of dairy salt, and stir die salt into the curd for a 
minute. Bundle up the curd again, leave it for five minutes, and give 
it a final sUr before packing into the mould. Do not let the curd get 
cold. 

Warm the mould in tepid water, and press the curd into it by 
handfuls, pressing just hard enough to cause a little whey to ooze out 
Finish by heaping the centre and pladog the lid in position. Apply 
28-lb. pressure and leave for an hour. Then turn the cheese in the 
mould, inserting a fresh, dry smooth cloth as a liner, apply 56-lb. 
pressure and leave till next morning. Turn the cheese again the fol- 
lowing morning, renew the cloth, and apply 84-Ib. pressure. The 
same evening or the following morning the cheese should be 
bandaged. 

Rub the cheese with lard and apply cheese-cloth caps to the two 
ends. Then sew a wide over-all bandage round the cheese, trappiQ? 
the cap at either end. 

Keep the cheese for four weeks at least in warm weather, a little 
longer in cold weather, in cool room temperature (55* to 60* F.). 
Turn it daily; if mould starts to form, wipe it away with a cloth 
soaked in biine. 

The times given here should be right for a cheese made with mixed 
milks: when the proportion of goats’ milk is higher than 50 per cent, 
the times ^ven may be slightly shortened — but the heating of the 
emd must not be speeded, especially in the earlier stages. 

Beginners at cheese-making will find a Smith’s ‘Finger* a great aid 
in timing. 

(This recipe is the most ambitious given here and is the most 
suitable for production for a regular market.) 

little Dutch type. A softer and more open-textured cheese than 
the Crofter, with less flavour. The quality of this cheese is even more 
dependent on the quality of the cheese millf. 

Equipment. As for the Crofter Cheese. 

Procedure. Prepare the cheese milk as for the Crofter, but raise the 
temperature of the mixed mUks to 90’ F. before renneting. Rennet 
the milk half an hour after adding the starter, using tcaspoonfuls 
to a wincglassful of cold water. Otherwise proceed as for the Crofter, 
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but the curd will require a little longer before it is ready to be cut. 
In cooking the curd, raise the temperature to 105® F. in one hour, 
the jugs of whey should not be heated above 105® F. for the first 
half-hour, nor above 110® to 115® F. for the second half-hour. Once 
the temperature of 105® F. is reached, stir the curd for a quarter of 
an hour, let it settle, and strain ofif the whey immediately. As we do 
not want to bundle the curd in this case, it is better to bale off some 
of the whey and decant the rest. Immediately add 2 heaped dessert- 
spoonfuls and 1 level dessertspoonful of dairy salt and a pinch 
of saltpetre, stir in as for the Crofter. The cheese mould should be 
at the same temperature as the curd, which is best achieved by 
placing the mould in the strained whey; the curd is packed into 
the mould as quickly as may be after the mould is removed from 
the whey. Pressing, turning and banda^ng is carried out as for the 
Crofter. 

Typical ‘little Dutch* moulds can be used for this cheese and, 
provided a good starter is used, the cheese milk can be pasteurized 
without detracting from the character of the cheese in this case. 
Unless the cheese milk conforms to the highest standards, it is safer 
to pasteurize. 

Wcaslcjdalc cheese (Lady Rcdesdale’s recipe). Use 2 gallons of 
ffiilk for 2 lb. of cheese. Heat milk to 82® F. Add one tcaspoonful of 
rennet mixed with 5 tcaspoonfuls cold water, and stir for half a 
minute. Leave one hour. 

Cut the curds into ^-in. cubes, as for Crofter cheese. Stir gently for 
fuc minutes \Yiih the hand. 

Raise the temperature of the curds to 86® to 90* F. in the course of 
t'^cniy to thirty minutes, by standing the curd bucket in a larger 
'csscl of hot water and stirring constantly. When the cubes of curd 
am firm and ‘sholly’, leave to stand for ten minutes. Drain off the 
''acy, pul ihc curds in a cloth and squeeze out the whey. Lay a 10-Ib. 
''eight on the bundle of curd and leave for ten minutes. Break the 
curd and turn the cold faces inwards, bundle up and replace weight 
or a further ten minutes; repeat this last process. Then break up the 
by hand and salt to taste. Leaving the curds in the cloth, place 
^ad curds in a mould, fold the lop of the cloth flat and apply 
® 0-lb. Weight, Turn daily for three days, replacing the weight each 
After three days, remove the cheese from the mould, place it on 
*clf in a cool airy place, turning it daily, Ii is ripe in three to four 
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Brie. (Recipe from a long^cstablisbed Anglo-Nubian goat dairy in 
Eire.) 

Bring 2 gallons of perfectly fresh, clean milk, preferably warm from 
the goat, to 83“ F. Mix 2 c.c. cheese rennet in 10 c.c. of water. Stir 
into the milk. Lca^e to stand for two hours. 

Ladle the curd into hoops, 10 in. in diameter and 3 in. lugh, 
standing on a straw mat on a draim'ng'board. Allow to drain for 
twenty-four hours, or until the curd is firm enough to hold its shape 
without the hoop ; sprinkle salt on the upper surface of the cheese and 
leave for another twenty-four hours. Turn the cheese on to a fresh 
straw mat and rub salt into the second side. In a few hours turn again 
and leave to ripen. 

Turn the cheese each day in a dry well-ventilated atmosphere. In 
about eight days, moulds begin to grow on the surface; the cheese 
should then be transferred to a dark cellar with little ventilation and 
with a temperature around 55“ F. The ripening is brought about by 
the moulds, which grow on the surface, diilusing eorymes into the 
cheese. If conditions are not right for the moulds, the cheese will 
spoil; mould growth is the key to the operation. The cheese should 
ripen in two to four weeks, by which time it should have a semi- 
liquid or waxy centre. 

Pont L’Ereque. One of the finest of the French mixed-milk cheeses, 
with the consistency of boiled white of egg, mild flavoured and 
slightly sweet, it is probably the best suited to the popular cheese 
taste of this country. It is, however, very difficult to obtain in any but 
the larger cities. Traditionally, it is made with 25 per cent goats’ 
milk, but a higher percentage will not go ami';'; , Yield: two cheeses 
about 5 in. square and 2 in. deep, weighing 15 oz. each, from 
gallons of milk. 

Equipment. A 2f-gallon pail for the cheese millr, a sharp-edged 
s k i m mer. A large tub or dairy sink, in which the pail can be immersed 
(not necessary in warm weather); a bread knife for cutting the curd; 
2 yi of 36-ul cheese cloth; straw or bamboo mats, in. x 8 in.; 
drainmg-boards 14 in. x 8 in. — preferably four mats and four drain- 
ing-boards for each pair of cheeses, but two will do. Two steel 
moulds, square with rounded comers, 4J in. square x 2i in- deep; 
a draining-rack about 30 in. x 12 in. with |-in. spars set about J in. 
apart. (All standard cheese-making equipment obtainable from dairy 
suppliers.) 

Procedure. Strain the mornings millr — ij gallons — into the cheese 
288 



24. A kid sleeping box— a detail of management which helped the white kid, 
Malpas Melba, to establish a world record 










GOAT DAIRY PRODUCE 


pail; adjust the temperature to 92® F. and place the pail in the tub 
or sink half-filled with water at 94® F. Or work in a warm draughtless 
room during warm weather. Add 2 drops of starter and 15 drops of 
anatto, stirring in each in turn. Dilute half a teaspoonful of rennet 
in half a wineglassful of cold water and add this to the cheese milk; 
stir for five minutes. Cover the pail with a cloth. Leave for forty-five 
minutes, but in cold weather remove a little of the water in which the 
pail is standing every quarter of an hour, and replace with water at 
about 94® F. The temperature of the water may be allowed to drop, 
but no quicker than it would drop on a good spring day. 

After the forty-five minutes, test the curd for cutting as in the 
Crofter cheese: it may require up to sixty minutes before it is ready; 
if it takes any longer the cheese milk has not been kept sufficiently 
warm. When the curd is ready, cut it into 1-in. square columns, and 
then cut diagonally through the squares, once only, to give triangular 
columns with 1-in. sides. Leave for ten minutes. 

Then, with a skimmer, ladle the curds in ^in. slices into a pre- 
viously scalded straining cloth spread over the sparred rack. Fold the 
ends of the cloth over the curd, cover with another dry cloth and 
leave for half an hour. 

Open the cloth and quickly cut the curd into 3-in. squares. Fold 
back the cloth and re-cover with the dry cloth. Leave for another 
half an hour. 

Take one comer of the folded cloth and bind it tightly round the 
other three, bundling the curd slightly in the process. Re-cover with 
the dry cloth. Leave for a quarter of an hour. Tighten the bundle and 
turn it upside down, with the knot underneath. Leave for a quarter 
of an hour. 

Place the two moulds together on a scalded straw mat and the 
straw mat on a draining-board. Then open up the curd, breaking it 
into strips and small pieces as you transfer it into the moulds. The 
curd lying against the side of the nsould should be firmly pressed 
against the side; as each layer of curd is laid, sprinkle it with dairy 
salt, using a heaped tablespoonful of salt to each cheese. 

When the moulds are filled, cover them with a scalded straw mat, 
with a draining-board on top of that. Now comes the beginner’s 
anxious moment. Grip the two boards between the fingers of both 
hands and turn them over so that the bottom of the cheese is now 
uppermost. Repeat this process at ten-minute intervals for the next 
hour and once more before you pack up for the night. 

Leave the cheeses in a cool airy room, turning them in the same 
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way each day; it is preferable to change the top mat and draining- 
board for a fresh and scalded pair if the weather is warm and mu^. 
After four days from the making of the cheese, remove the moulds. 
Smooth the sides of the cheese with a knife to fill in any crevicc^lay 
the cheeses on a dry muslin and turn them each day until the surface 
is quite dry— about a fortnight if conditions are favourable. 

Now wrap each cheese in greaseproof paper and wrap each pair of 
cheeses, or preferably each four cheeses if you have them, in a cheese 
cloth, scalded and dried. Place the bundles so that the cheeses are 
lying on their narrow sides, on a latticed shelf or baking-tray in a 
cool airy room. Every day turn the bundles round so that the cheeses 
lie on another part of their sides; every alternate day open the cloth 
bundles and turn the cheeses so that the side of the cheese facing 
inwards now faces outwards. If there are four cheeses in the bundle, 
move the inside ones to the outside. 

Ten days after the cheeses are wrapped they should be unwrapped 
completely and any mould growth on them wiped off with a cloth 
soaked in boiled and cooled brine. A cheese with much mould 
growth on it should be dipped in the brine solution and allowed to 
dry before being re-wrapped in clean paper. If, while turning, any 
mould is noticed on a cheese at an earlier date, it should be treated 
in the same way. 

The cheese should be ripe two to four weeks after wrapping and is 
best eaten witlua the following fortnight— hence the reason why the 
cheese is not widely imported. 

The Mont d’Or. France’s most popular 100-per-cent goats’-milk 
cheese is made in a very similar way, but by people who apparently 
attach no particular value to a fifty-hour week. I have been unable to 
obtain a detailed recipe, but the following may provide early risers 
with a basis for experiment. 

To 2 gallons of fresh clean millc at 82“ F. is added I drop of starter 
and 4 drops of reimet diluted in 2 Uaspoonfuls of water — each being 
thoroughly and separately stirred in. The cheese tnilk is kept in a 
warm place and the curd is ready for cutting in about eight hours or 
a trifle longer. The curd is then cut as for the Pont VEveque and is 
strained in a 9-in.-long, conical strainer for four hours, no attempt 
being made to conserve the heat of the curd. Thereafter the curd is 
packed into circular moulds a little over 4 in. high and about 3 in* 
in diameter, with 2 heaped tablespoonfuls of salt sprinkled between 
the layers. A scalded condensed milk tin with the rims removed 
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would seem to provide an experimental mould. The moulds are 
placed on and covered by the same arrangement of straw mats and 
draining-board as the Pont I’fiveque and the cheeses are frequently 
turned in the same way. After three or four days, when the cheese can 
hold its shape without the aid of the mould, the mould is removed 
and the cheese is rubbed with salt and dried for a further few days on 
clean muslin laid across a slatted rack or baking-tray. When suffi- 
ciently firm, each cheese is completely enveloped in a cheese bandage 
or wicker basket and hung up to dry in a cool airy room. The cheese 
ripens about ten to fifteen days after leaving the mould in the summer 
of central France, probably a little longer in our climate. 

With a mould of this height a few elastic bands strategically 
stretched between the draining-boards would appear advisable. 

Ross-shire crowdy butter is not, strictly speaking, a cheese as we 
know it, but is a modernized version of an eighteenth-century High- 
land recipe for a curd and butter mixture, based on the use of goats* 
milk curd and cows’ milk butter. It produces a mellow, highly 
flavoured product somewhat akin to some of the Flemish cheeses. 

To 1 gallon of fresh milk at 90“ F. add i pint of starter, stir 
thoroughly and leave in a warm place for six to twelve hours, when 
the whole will have become a smooth, creamy curd. Heat to 110* F. 
by standing it in hot water and stirring; maintain this temperature for 
half an hour to an hour, stirring continuously until the curd hardens 
sufficiently to drain off the whey. When the whey has been drained 
,the curd is washed with sufficient cold water to reduce the tem- 
perature to 70* F., and strained through a cloth. The cloth containing 
the curd has its four comers tied together and is hung up to drip for 
an hour or two, when the curd should be of firm pasty consistency. 

The curd is then thoroughly mixed with 1 heaped tablespoonful of 
salt and | lb. of butter. A scalded wooden box 7 in. long, 1^ in. wide 
and 4 in. deep is lined with two strips of cheese cloth that have been 
scalded in boiling brine, the one strip being in. wide and 23 in. 
long, the other 7 in. wide and 12 in. long. The curd and butter 
mixture is rammed into the box tightly, with particular attention to 
filling the bottom comers, and the loose ends of the cheese cloth are 
turned over to cover the top of the mixture. Any space remaining at 
the top of the box is packed with salt, a lid is fixed and tied firmly 
down and the box is stored in a cool airy place for a month to six 
weeks. A month is sufficient for the first trial. 

If this recipe is cut short after the salt is added to the curd, without 
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the butter, you have the redpe for crowdy or cottage cheese, which 
must be eaten within a few days of making. It is, incidentally, the 
better for having the butter worked in, even if it is to be eaten fresh. 
Skim milk can be, and frequently was, used for this recipe. 

It is a pity to waste anything, and whey may be made into Nor- 
wegian whey cheese by the simple but extremely laborious process of 
evaporating it on low heat, stirring at frequent intervals until it has 
reached a creamy consistency and thereafter stirring it continuously 
until the consistency becomes pasty. It is then spooned into greased 
bowls and allowed to cool. When cool it can be tipped out on to a 
plate. It is greyish-brown in colour, with a concentrated sweet-salt- 
sour flavour, is highly nutritious, and commands a restricted but 
enthusiastic market. 
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Chapter 13 

THE UNIVERSAL FOSTER MOTHER 


To the supreme honour of a place in the heavens, among the signs 
of the Zodiac, the Greeks elevated three of their domesticated 
animals: the Bull who drew their ploughs; the fleecy Ram who 
clothed them; and Capricorn the Goat. The name of the goat who 
earned this honour for her species was Almalactea — ‘Foster-milk’. 
Her constellation still brightens the twentieth-century sky. 

While relatively few of the newly born of other species can be 
satisfactorily reared on cows* nulk, however modified, there is prob- 
ably not a single species among the larger land mammals the young 
of which will not thrive on suitably adjusted goats’ milk. The reasons 
for the high digestibility of the constituents of goats’ milk have been 
explained in Chapter 3. 

The purpose of the present chapter is to consider the adaptation of 
this highly digestible food to the peculiar needs of the various species 
of farm livestock, and to suggest how Almalactea can turn an honest 
penny for the twentieth-century farmer. 

It is generally accepted that the composition of the milk of each 
species is ideally adapted to the growth pattern of the young of the 
species, and that any other milk composition will represent a 
departure from the ideal. 

In other words, goats’ milk will be entirely suitable for youngsters 
of other species which grow at approximately the same rate as the 
kid: for those that grow faster it will prove too weak; for those that 
grow more slowly it will prove too strong. 

It is perfectly true that members of the medical profession are, for 
the most part, convinced that cows* milk, which is designed to suit 
the fast growth rate of the calf, is perfectly suitable for feeding the 
slow-growing human infant. But this matter has already been treated 
in Chapter 3, and here it is perhaps sufiicient to point out that 
farmers are concerned with the economic life history of their stock, 
while doctors arc in practice primarily concerned with resolving 
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immediate problems, and are seldom able to test the long-term 
effects of their recommendations. There is a massive collection of 
sdentific evidence to show that all young farm stock, if fed a diet too 
rich in digestible protein, are liable to mineral deficiency disease 
sooner or later. 

No one has any doubt that all youngsters must be fed a diet 
suffinently rich to mnintain normal growth rate, if they are to be 
healthily reared. 

Table 3 shows the comparative composition of the milk of the 
various species of domesticated animals, including women (!) 
Table 4 shows the adaptation of goats^ milk which is required to 
produce a Tnilk as nearly as posrible ideal for the rearing of various 
classes of farm stock. It will be seen that this adaptation is qmte 
satisfactory for calv es, lambs and foals; it is not so good for puppies, 
but valuable orphan pups can almost always be reared on this mix- 
ture, which gives them insufficient protein, to the stage at which they 
can take enough of the milk to provide all the protein they need. For 
rearing kittens from birth goats' indk is the bttt substitute for cats’ 
milk available, but will only rear the stronger members of a strong 
litter. Few people will be unduly concerned at this lapse from 
perfection. 


TABLE 3. COMPARATIVE COMPOSITION OF THE MILK OF 
VARIOUS SPECIES 


(Pocenlag:) 


Sfiecifs 

Water 

Fat 


Cazeii, 

Other 

Protein 

1 Ash 

Goat 

86-2 

4-5 

4<» 


0-43 

0-79 

Cow 

87-3 

367 





Sheep 

7946 

8-63 




0-97 

Mare ^ 

898 

M7 




0-30 

Donkey 

89-88 

1*5 




049 

Dog 

7544 

9-57 

3-09 



0-73 


81-63 

449 




0-58 

Pig 

83-23 





0-77 

Woman 

874 

3-0 

6-5 

•04 

0-7 

0-25 
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TABLE 4. ADJUSTMENT OF GOATS* MILK FOR THE FEEDING 
OF THE NEWLY-BORN OF FARM ANIMALS 


Species 


First Ten Days 


Thereafter 


Calf 


Whole milk to appetite in four 
feeds per day. 


Lamb 


Whole milk with one ounce of thin 
cream added to each half pint to 
appetite in four feeds per day. 


Foals 

(including ' 
donkey foals) 


Pups 


Half-and-half milk and water with 
3 level tablespoons lactose (sugar 
of milk) to each pint of milk, or 2^ 
level tablespoons sugar to each 
pint of milk, and 1 teaspoon lime- 
v.ater to each pint of mixture, in 
four feeds of up to 1 pint. 

A teaspoon of thin cream in a 
tablespoon of whole milk at eight 
feeds per day; feed to appetite. 


Kittens Whole milk in six to eight f«:ds 

per day. 

Piglets A dessertspoon of cream lo a tea- 

cup of milk. Two to four ounces 
at six feeds per day. Or 2 dessert- 
spoons Glucodin instead of 
cream. 


Whole milk up to 1 gallon 
per day in two to four 
feeds. 

Whole milk up to 2 pints 
per day for hill lambs and 
up to 4 pints per day for 
other breeds in four 
feeds per day. 

The same, fed to appetite 
in four feeds a day. At 2 
months the proportion of 
milk can be gradually 
increased up to 75% of 
mixture. 

The same at six feeds till 3 
weeks. Then whole milk 
to appetite in four to six 
feeds. 

The same, reducing num- 
ber of feeds. 

Whole milk with a table- 
spoon of cream per pint 
to appetite at four feeds. 
Trough feed at 3 weeks. 
Replace Glucodin wilit 
brown sugar. 


Notes on Table. 

(1) Colostrum from a newly kidded goat may be given to the newborn calf 
and the new-born lamb, but not to any other new-born. One f^ U 
sufficient. 

(2) All feeds must be fed at blood heat and at regular intervals. But the interval 
before the last feed at night may be longer than the others. Froding-^ttlcs 
must be sterilized after each fc^. 

(3) Cahes. Give a dessertspoon of olive oil or castor oil in the first feed if the 
calf cannot receive colostrum. 

(4) Lambs. Give a teaspoon of olive or castor oil in first feed if the Iamb 
cannot obtain colostrum. Feed milk in a polythene baby's bottle fitt^ 
with lamb teat, or in a nylon 'Eveafio* bottle. 

(5) Foals. Give a first feed of a dessertspoonful of castor oil in nhole milk if 
the foal cannot receive colostrum. Feed from a wine bottle fitted with dlf 
teat. 

Fups. Add two drops of cod-lhcrot) to the first two feeds. Feed with a 
glass dropper or. in emergency, with a fountain pen. Add ‘Sister Laura's 
Food' for weaklings and mimaCurcs. 

Kittens. Feed with a glass dropper or fountain pen. 

Figlets. Add a teaspoon of cod-tiver oil to first two feeds if the piglet has 
not had colostrum. Feed with a polythene baby’s bottle and baby's or soA 
lamb teat. 


The details y\cn above should suffix! to tide the farmer and liis 
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orphan over a crisis. But for the goat-keeper who wishes to develop 
the commerdal possibilities of ‘foster-milk* other considerations are 
of importance. 

The best place for a goats’ nulk orphanage is on an unspecialized 
small-holding. In any reasonably densely populated farming district 
there is a reliable if seasonal supply of orphan lambs, orphan piglets 
and piglets surplus to the milking capacity of the sow, with an 
occasional orphan foal to add interest. A word to the veterinary 
surgeon and a little mar ket-day advertising will cana l ize the supply 
in the required direction. Orphan Iambs can be reared on cows milk, 
though they seldom do nearly as well as they do on goats’ milk. 
Consequently, orphan lambs command a fair price. Piglets reared 
on cows’ milk from birth never pay their way and usually die. So 
orphan and surplus piglets arc cheap and provide the staple through- 
put of the goats’ milk orphanage. 

The first rule of the orphanage shotild be: fresh orphans only. 
There is little hope of making a profit out of any new-born creature 
that has already had its digestive system and vitality undermined by 
a diet of cows’ milk or cows’ milk and water, or by simple starvation. 
This is especially true of piglets, who are not worth having unless 
they are fresh from the sow. 

Piglets will take to the bottle easily. The weaker of them may 
benefit from the addition of a little glucose to the feeding recipe ^ven 
in Table 4, but tlus should not be continued for more than two or 
three days. The piglet’s main need during the early stages is for 
warmth. For a regular orphanage business an electric- or paraffin- 
operated infra-red heater is worth while. For casual business a straw 
bed of good depth, with a few well-wrapped hot-water bottles under 
the surface, will suffice. 

Frequent feeding of the piglets during the first three weeks is 
essential. Six feeds at, say, 7 a.m., 10, I, 4, 7 and 10.30 p.m., will 
suffice without greatly disrupting the peace of the farmer. After three 
weeks four feeds a day will be sufficient, and the milk can be fed in 
a trough, with a little taste of meal and some milk-soaked bread 
added as soon as they have become accustomed to the change. The 
meal ration is increased as the piglets grow, and by five weeks old 
they will be able to maintain progress if the whole milk is replaced 
by skim. 

From a few days old the piglets should have room for exercise; if 
weather and circumstances permit, they will do best with a grass run; 
otherwise they must have some turfs or soil to supply the iron they 
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need. If there is a good supply of piglets the goat-keeper is best 
advised to sell at eight weeks old, when the piglets will weigh about 
40 lb. Sold at this stage they will return a price of 5s. to 6s. a gallon 
for the milk that has been fed to them, as well as the price of the 
meal, etc., they have consumed. If kept any longer the return per 
gallon will drop to about 2s., and a cream market would have to be 
found to make the enterprise profitable. 

These comments are not intended to describe methods of pig- 
rearing — for which the writer is not qualified — but to clarify the main 
points of contact between goat-keeping and piglet rearing. 

Orphan lambs should always be reared on the bottle and never 
suckled on the goat. This is in the best interests of both parties. Ewes 
have smaller and tougher teats than goats and a lamb is likely to 
break the skin on the goat’s teat, with its teeth, and give rise to black 
garget infection. The goat’s grazing habits are very different from 
those of the sheep and a goat suckling a lamb will lead it to pastures 
unsuitable to the lamb and teach grazing habits inimical to the 
lamb’s digestion. 

Calves will not feature in the goat orphanage; there is plenty of 
cows* nUlk. But calf-rearing can provide a basis for profitable goat- 
keeping. We are not concerned here with the farmer who keeps goats 
and uses their milk to rear his replacement heifers, while drawing the 
subsidized price for the cows’ milk the calves would otherwise have 
consumed. But a goat-keeper may specialize in calf-rearing. 

The goat-keeper may reasonably expect to rear a slightly better 
calf than anyone else for two good reasons; the high digestibility of 
goats* milk will minimize set-backs from digestive troubles and will 
practically exclude the normal liability to white scour; the fact that 
goats and calves share but few internal parasites will afford both 
parries a measure of protcctioa when sharing a pasture — the calf will 
cat the larvae of the worms that infest goats and the goats will cat the 
larvae of the worms that infest calves, with no ill consequence to 
either. 

Stock-rearing of this kind Is one of the least profitable forms of 
farming in these days. If calf-rcaring is to be really attractive to the 
goat-kccpcr he must be able to rear a calf which cannot be matched 
by any other method of rearing, and command tlic premium his 
supremacy dcscni cs. There is only one way in which this can be done: 
for a goat-kccpcr with a herd of An^o-Nubians or Anglo-Nubian 
crosses (that is, a herd producing milk with an average bultcr-fal of 
over 5 per cent), to rear pedigree heifers of a breed &ving low buttcr- 
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fat milk. A Friesian heifer reared on Anglo-Nubian goat-milk is a 
better reared beast than any Friesian heifer has a natural right to be. 
If you put a Friesian calf on to Jersey cows* milk, it will get the 
butter-fat, but it will also get indigestion. Only the goat can do the 
job better than Nature. 

This is not the job for the novice, nor even for the specialist goat- 
keeper without other experience. The calves worth rearing are worth 
three figures at birth. But here is an opportunity for a first-class all- 
round stockman with a good knowledge of goats, and a special 
knowledge of bringing out cattle, to do an independent job dear to 
his heart and good for his pocket. 

Calves will literally, and properly, go down on their knees for a 
drink of goats’ milk, and may be suckled on a goat with adequate 
teats. The system has been practised without mishap on a small 
scale: whether the saving of labour and the additional protection 
from scour provided by direct suckting is worth the risk of injury to 
the goat’s udder, only time and experience can teU. 

How the stars of Capricorn will twinkle when the champion dairy 
cow is reared on goats’ milk! 
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Chapter 14 

GOATS’ MEAT AND KID 


Senor Egafia, the author of the Spanish textbook on goat-keeping, 
is also a director of Madrid’s central meat market, which has as big 
a through-put of goats’ meat as any in the world. ‘The goat’, states 
Senor Egana, ‘is a bad butchers' beast.' 

Unlike the British goat-keeper, Senor Egana does not leave the 
matter there, but proceeds to show how the best is made of a bad 
job. It appears unlikely that the goat industry can afford to adopt a 
defeatist altitude to any potential source of income. It is not im- 
probable that economic stringencies, or worse, may again produce 
the national meat shortage which, in 1950, obliged the butchers in the 
larger towns and seaports to offer as high a price for goat meat as the 
Ministry of Food was paying for prime lamb. Even these prices 
failed to tempt the majority of goat-keepers out of their reluctance to 
regard goats’ meat as edible. 

Goats’ meat can be classified into four grades; First, kid, which is 
the meat from animals between a few weeks and nine months of age, 
and will be considered separately. Second, goat wedder mutton, 
which is the produce of castrated ma]^ of from nine months to 
eighteen months or more. Third, billy meat, from uncastrated males 
of six months upwards, for which there is a strong but restricted 
demand in seaports visited by Lascar seamen. This trade is often in 
live billies. Fourth, old goat meat from worn-out milkers. 

Goat wedder mutton is in the same class as the belter types of ewe 
mutton and venison. It will include the meat of sterile goatlings. As 
a cooking proposition it offers the same type of problem as venison — 
namely, lack of fat. It can be treated in cither of two ways; it may be 
’larded’, by running narrow strips of pork or bacon fat through the 
flesh with a larding needle, and then used in any standard mutton 
recipe; or it may be ‘marinated’, by letting the joint lie in, and basting 
it with a mixture of olive oil and vinegar with some herbs or spices, 
for three or four days, when it may be treated as prime venison. 
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From an economic point of view, it can only pay to produce goat 
wedder mutton on scrub-covered clilTs where no other animal but the 
goat can graze, and where the goat can make a Ii>1ng all year round. 
An annual gathering to castrate the kids is the only essential expei^ 
of time and labour, and is practicable in most wild or semi-vdid 
flocks. A '22 Hornet rifle represents the most convenient method of 
brin^g the mutton to market. But over-feeders of goatlings may be 
able to recoup part of their losses on sterile failings in this way. At 
present (1966) meat prices, Is. 9d. to 2s. per lb. dressed carcase 
weight, would be a fair wholesale price — which would become 3s. 6d. 
to 4s. per lb. on the butcher’s slab. 

The price of billy meat in the Lascar trade will be around Is. per 
lb. liveweight; the majority of male goats would serve the industry as 
well in this way as any other. 

The nature of old goat meat depends almost entirely on the con- 
dition of the animal when killed. If in reasonably good condition, the 
meat can be marinated and will then be suitable to replace stewing 
mutton in any redpe; it will be better flavoured but slightly tougher. 
Poorer animals will furnish meat for mincing and dog food. The 
local Master of Foxhounds in any district will be interested in the 
worst specimens. So will zoos. The price to be expected is in the 
neighbourhood of 6d. to Is. dressed carcase weight (which is about 
40 per cent of liveweight). Knackers are less generous. 

Kid meat can be a prime meat, and is an entirely different proposi- 
tion from any other kind of goat meaL The male kids arrive whether 
we want them or not and for four days at least the goat produces 
milk which is of little use for anything except kid-rearing. So we have 
a 10 lb. kid free gratis. 

From a culinary point of view, kid is rather more versatile and 
almost as good as lamb; for the modem taste for lean meat kid meat 
may well prove superior. The flavour of meat depends to a great 
degree on the condition of the animal from which it is derived; it is 
not possible to bring lambs to the condition in which their meat 
develops its optimum of flavour mthout at the same time introducing 
more fat into the meat than the modem housewife cares to see. But 
perfectly conditioned kid still presents a lean chop. 

The objecUon to producing kid meat is a purely economic one, 
which arises, not from the iixferiori^ of the meat, but from the fact 
that the goat in this country does not produce a wool crop. A hill ewe 
produces a wedder lamb for marketing on the average once every two 
or three years, and a wool crop worth 15s. to £1 a year— that is, an 
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annual income of about 30s. to 40s. for Iamb and 15s. to 20s. for 
wool. On a comparable standard of living the goat could produce 
only 30s. to 40s. worth of kid. 

On a higher standard of living sheep will produce up to £7 worth 
of lamb and about the same (15s. worth) of wool. On a similarly high 
standard the goat would produce £3 worth of kid meat and about 
60 gallons of surplus milk. As this milk can, at the worst, be cashed 
into pig meat at 2s. a gallon, there is no incentive to turn it into kid 
meat. 

The price of meat in Britain in the year 1965 is a highly artificial 
arrangement. There is a preferential subsidy on the production of 
beef as against mutton, and a large subsidy on pig-meat production. 
In a more natural economy — and economies, like goats, tend to 
revert to Nature — it is probable that a working compromise between 
the value of kid meat and the value of goats* milk for other purposes 
could be struck along the lines followed in most north European 
countries. 

The main bulk of the surplus kid crop is marketed at four to six 
weeks old; a smaller proportion, from more isolated districts where 
alternative uses for goats* milk are more difficult to find, are marketed 
at about three months, while a significant minority ore sold at the 
end of the summer, when sU months old. 

The introduction of such an arrangement into this country would 
be dependent on a demand for kids' meat as such. But, in fact, the 
reluctance to regard kids’ meat as a normal and proper food emanates 
more from the goal-keeper than from the butcher and caterer. What- 
ever the houscNvife may imagine she thinks about kid meat the cater- 
ing industry has already provided itself with sufficient evidence to 
show that the housewife and her husband arc very glad to cat kid 
meat whea they are diasag cat The catering industry can easily 
absorb all the kid meat that wc are likely to produce at competitive 
prices. In many immigrant communities, kid is worth more than 
iamb. 

In the meantime it is worth pointing out that the price of meat In 
the butcher's shop is today approximately twice the price that the 
farmer receives per lb. dressed carcase weighL So kid meat is worth 
twice as much if you eat it at home as if you sell it to the butcher. 

Kid-meat production brings one new consideration into goat- 
keeping practice— the necessity to castrate the male kids at birth. The 
effect of castration on the growth rale of male kids is far greater than 
is the case with ram Iambs and bull calves. The male kid may be 
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From an economic point of view, it can only pay to produce goat 
wedder mutton on scrub-covered diffs where no other animal but the 
goat can graze, and where the goat can make a living all year roimd. 
An annual gathering to castrate the kids is the only essential expeme 
of time and labour, and is practicable in most wild or senu-wild 
flocks. A *22 Hornet rifle represenU the most convenient method of 
brining the mutton to market. But over-feeders of goatlings may be 
able to recoup part of their losses on sterile fatlings in this way. At 
present (1966) meat prices, Is. 9d. to 2s. per lb. dressed carcase 
weight, would be a fair wholesale price — which would become 3s. 6d. 
to 4s. per lb. on the butcher’s slab. 

The price of billy meat in the Lascar trade will be around Is. per 
lb. liveweight; the majority of male goats would serve the industry as 
well in this way as any other. 

The nature of old goat meat depends almost entirely on the con- 
dition of the animal when killed. If in reasonably good condition, the 
meat can be marinated and will then be suitable to replace stewing 
mutton in any recipe; it will be better flavoured but slightly tougher. 
Poorer animals will furnish meat for mincing and dog food. The 
local Master of Foxhounds in any district will be interested in the 
worst specimens. So will zoos. The price to be expected is in the 
neighbourhood of 6d. to Is. dressed carcase weight (which is about 
40 per cent of liveweight). Knackers are less generous. 

Kid meat can be a prime meat, and is an entirely dHTcrent proposi- 
tion from any other kind of goat meat. The male kids arrive whether 
we want them or not and for four days at least the goat produces 
milk which is of Little use for anything except kid-rearing. So we have 
a 10 lb. kid free gratis. 

From a culinary point of view, kid is rather more versatile and 
almost as good as lamb; for the modem taste for lean meat kid meat 
may well proNc superior. The flavour of meat depends to a great 
degree on the condition of the animal from which it is derived; it is 
not possible to bring lambs to the condition in which their meat 
develops its optimum of flavour without at the same time introducing 
more fat into the meat than the modem housewife cares to see. But 
perfectly conditioned kid still presents a lean chop. 

The objection to producing kid meat is a purely economic one, 
which arises, not from the inferiority of the meat, but from the fact 
that the goat in this country does not produce a wool crop. A hill ewe 
produces a uedder lamb for marketing on the average once every two 
or three jears, and a wool crop worth 15s. to £1 a year— that is, an 
300 



GOATS* MEAT AND KID 

annual income of about 30s. to 40s. for lamb and 15s. to 20s. for 
wool. On a comparable standard of living the goat could produce 
only 30s. to 40s. worth of kid. 

On a higher standard of living sheep will produce up to £7 worth 
of lamb and about the same (15s. worth) of wool. On a similarly high 
standard the goat would produce £3 worth of kid meat and about 
60 gallons of surplus milk. As this milk can, at the worst, be cashed 
into pig meat at 2s. a gallon, there is no incentive to turn it into kid 
meat. 

The price of meat in Britain in the year 1965 is a highly artificial 
arrangement. There is a preferential subsidy on the production of 
beef as against mutton, and a large subsidy on pig-meat production. 
In a more natural economy — and economies, like goats, tend to 
revert to Nature — it is probable that a working compromise between 
the value of kid meat and the value of goats’ milk for other purposes 
could be struck along the lines followed in most north European 
countries. 

The mmn bulk of the surplus kid crop is marketed at four to six 
weeks old; a smaller proportion, from more isolated districts where 
alternative uses for goats’ milk are more difficult to find, are marketed 
at about three months, while a significant minority are sold at the 
end of the summer, when six months old. 

The introduction of such an arrangement into this country would 
be dependent on a demand for kids* meat as such. But, in fact, the 
reluctance to regard kids’ meat as a normal and proper food emanates 
more from the goat-keeper than from the butcher and caterer. What- 
ever the housewife may imagine she thinks about kid meat the cater- 
ing industry has already provided itself with sufficient evidence to 
show that the housewife and her husband arc very glad to cat kid 
meat when they arc dining out. The catering industry can easily 
absorb all the kid meat that wc arc likely to produce at competitive 
prices. In many immigrant communities, kid is worth more than 
lamb. 

In the meantime it is worth pointing out that the price of meat in 
the butcher’s shop is today approximately twice the price that the 
farmer receives per lb. dressed carcase weighL So kid meat is worth 
twice as much if you cat it at home os if you sell it to the butcher. 

Kid-meat production brings one new consideration into goat- 
keeping pracucc— the necessity to castrate the male kids at birth. The 
effect of castration on the growth rate of male kids is far greater than 
is the case with ram lambs and bull calves. The male kid may be 
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sexually mature at three months, and, at that age, the effect of cas- 
tration at birth may result in doubUng the efficiency with which the 
kid converts milk into meat. The meat is also of better quality. 

By far the simplest and safest method of castration is by the 
‘Eiastrator’, a device for applying a specially designed rubber band 
which cuts off the supply of blood to the scrotum. It should be used 
within a day or two of birth if posable, and the sooner the better. 

From a culinary point of view, kid meat is of three types: Month- 
old kid, which is a white and rather glutinous meat, is like veal, or 
chicken in the poussin stage. It can be used in most veal and poussin 
recipes, but is best in the more hi^y flavoured ones. Three- to four- 
month kid can be treated as spring lamb, which Is a singularly happy 
thought in days when there are very few spring lambs to be treated; 
the better restaurants and hotels can be very grateful for this type of 
meat. Six-month to nine-month kid can be larded and treated like 
lamb; but it is at its best when marinated, for then it becomes as 
well flavoured as prime venison and as tender as prime lamb and can 
be used in recipes designed for either meat. 

Some recommended recipes ate ^ven below. 

Roast Kid (Central France) 

A leg of kid of three to four months old, weighing 3 to 4 lb., is 
pierced with the point of a carving knife in eight to twelve places 
where the flesh is tluckest. Into half of the gashes place a piece of 
peeled garlic the size of a split pea; In the rest of the gashes force 
^In. strips of bacon fat or salt pork. 

Place the kid in a roasting-tin with ^ pint water and a teaspoonful 
of salt; break 1 oz. of butter into small pieces and dot them over the 
top of the joioL 

Roast in the oven at 340’ F., allowing twenty minutes per lb. 
Remove the joint into a heated dish and keep hot. Scrape the 
bottom of the roasting-tin, add a little water if necessary; strain and 
serve this gravy with the meat. Garnish with watercress. 

Roast Kid (French Alps) 

Chop a l-m.-Iong sprig of tansy or thjine, a handful of parsley and 
twoclovesof garlic;crusba tcaspoonful ofdill or caraway seeds; mix 
the chopped and crushed herbs vdth 2 tablcspoonfuls of wine vinegar, 
a teaspoonful of salt and a teacupful of olive oil 
Lay a fresh leg of kid ofsix to nine months old on a dish; pour the 
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above mixture over it; baste it with this sauce frequently and turn it 
daily for three to four days, keeping it in a cool airy place. 

Pour a teacupful of the sauce into a roasting-pan. Place the joint 
in the pan and roast in the oven at 300" F., allowing thirty to thirty- 
two minutes per lb. 

Ten minutes before the meat is done, melt 2 oz. of butter in a 
saucepan, add a small clove of garlic well chopped; let it simmer five 
minutes; stir in 1 tablespoonful of flour; cook and stir fill the flour 
is golden brown; add pint of stock or hot water and stir vigorously 
till the sauce thickens ; withdraw from the heat, and add 1 table- 
spoonful wine vinegar, 1 teaspoonful dark honey, 1 tablespoonful 
concentrated tomato puree — or 2 tablespoonfuls fresh tomato purde 
— and continue heating till the sauce starts to boil. 

Serve this sauce with the roast kid; do not serve the gravy from the 
roasting-dish. 

This is kid at its best. 

Grilled Shoulder of Kid (an old Highland recipe) 

Detach the shank from the blade of a shoulder of kid of three to 
six months old— so that the joint is shaped like an axe-head. Lay 
aside the shank. Sprinkle the joint with salt and rub it over liberally 
with butter. 

Place on a grilllng-rack 3 to 4 in. under the grill, which should be 
moderately hot; turn the joint frequently and baste occasionally; 
test for readiness by pricking the thicker portions with a fine needle; 
the exudation should be pale pink. 

Serve with rowan or red currant jelly. 

Pekin Kid (adapted from a Chinese recipe: sai(ab/c for 
meat from any age of kid) 

Cut the kid meat into small pieces, dip in a thin flour, water and 
salt batter, and deep fry till golden brown. Lay aside in a warm place, 
to drain. 

Mdt 2 oz, of butter in a large saucepan, add i lb. of carrots cut in 
fine strips, and a dozen sticks of celery or scakalc beet cut in short 
lengths; cover and cook slowly, tossing and stirring occasionally. 
Add water only if and when necessary. Cook twenty minutes. 

In another saucepan heal 3 lablcspoonfuls of olive oil until smoking 
hot, stir in 2 lablcspoonfuls of flour and cook till golden brown; add 
J pint of slock and stir vigorously until the sauce thickens. Withdraw 
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from the heat and stir in 1 teaspoonful of golden syrup, 1 teaspoonful 
of French mustard, 1 tablespoonful of mango chutney and a little 
pepper. Pour the sauce over the vegetables, add i Ib. mushrooms and 
half a tcacupful of chopped chives and then the fried meat v^hich was 
laid aside. Cook for five to ten minutes. Add 1 lb. of finely shredded 
cabbage, cover and keep barely simmering for twenQr minutes more. 
Serve with rice. 


Eid and Green Peas (Normandy) 

From a kid about one month old cut small pieces of meat, salt and 
fiour them and brown them in butter in a large saucepan. Add 1 pint 
water per lb. of meat and stir till blended. Then add 4 spring onions, 
one 6-in. sprig of parsley, and 1 lb. of fresh green peas per lb. of 
meat. Simmer gently for one hour. 

(If tinned or frozen peas are used, they should be added only 
fifteen minutes before serving.) 

Kid In Cream (Sweden) 

From a kid of about one month old cut slices of meat or small 
joints for serving. Sprinkle all over with salt and pepper and dredge 
very lightly w\h Hour. Place in a thick saucepan with a half cup of 
thick cream per lb, of meat and bone. Cook until the meat is browned, 
turning frequently and adding more cream as necessary. Cover and 
cook gently until the meat is tender. 

Remove the meat Into a heated and keep hot. Add sufficient 
flour to the fat remaining in the pan to make a smooth cream. Cook 
for three minutes, then add equal parts cream and kid stock (or 
chicken stock), allowing half cup of each for every 3 tablespoonfuls 
of flour added. Stir till the sauce boils. Add chopped parsley and 
pour over the meat. 

Coat ILun (a traditional Highland recipe) 

The hind leg of a tw clvc- to eighteen-month old castrate (or sterile 
goatling) is trimmed to shape and rubbed with the following mixture t 
1 oz. saltpetre, 4 oz. brown sugar, I lb. preserving salt, 1 oz. white 
i of cloves, 1 grated nutmeg, and i oz. coriander seeds. 
Rub the muture into every crease and crevice m the flesh and stuff 
Mme up the hole in the shank. Lay the ham in a trough and cover 
It carefully to exclude dust and flies; basic it with the brine and turn 
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it every day for a fortnight. Then take it out and press it on a draining- 
board for a day. 

Remove one end from, and wash out, a treacle barrel or a wooden 
cask. Make a heap of small birch branches and/or juniper branches 
and/or oak sawdust in the bottom of the treacle barrel, and bury in 
the heap a thick bar or lump of red-hot iron; hang the ham from the 
top of the barrel and cover to conserve the smoke; punch one or 
two small holes in the bottom of the barrel to keep the smouldering 
going. Smoke the ham in this way for as near a fortnight as may be. 
Then hang it in the kitchen till required. It can be dried by hanging 
in the kitchen if necessary, but the flavour is much improved by 
smoking, especially if juniper is used. 
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LEATHER AND MOHAIR 


Gloats’ skin provides the raw material for many of the top-quality 
products of the leather industry- Morocco leather is derived from the 
long- haire d goats of cooler climates. Glace kid and suede kid shoe 
leathers are derived from nine- to dghleen-month old castrates and 
adult goats of wanner regions. True kid skins, from animals of one 
to dx months old, supply a rather limited market for high-class 
glove-making, 

A kid skin when dried will weigh up to 14 oz., a goat’s skin from 
li to 2 lb., and the skin of an adult male from 3 to 5 lb. The potential 
output from Britain’s twenty to thirty thousand goats would appear 
to be considerable at present-day leather prices. 

But, in fact, 90 pec cent of tbeprice ofleather products is accounted 
for by purchase tax and the costs and profits of processing and 
retmlkg, Home-produced goatskin is essentially of poor quality and, 
in any country, the marketing of raw goatskins is dependent on the 
existence of a substantial market for goats’ meaL Goatskins, like 
other skins, are no more than by-products of the slaughter-house. 

The best sldns come from goats on a low standard of nutrition; in 
practice they come mainly from goats which arc kept p rimari ly for 
meat production in areas too poor to sustain dairy enterprise. The 
skin of the well-fed goat is too bcavUy impregnated with fat to dress 
satisfactorily; the texture of the skin of boused goats is weakened by 
abnormal activity of the sweat glands. The best goatskin in Britain 
is worn by the scattered flocks of feral goats, and this will make up 
into morocco leather of fmr quality. 

Nevertheless, goat-keeping is so often a commendable gesture of 
indepeodcDce that many goat-keepecs will be interested in using this 
goat product. Though it may prove impossible to produce a first- 
class article, we can produce, from our own goatskin, sound and 
serviceable leather goods for our own use at about one-fifth of the 
cost of buying comparable articles. 

306 



LEATHER AND MOHAIR 

The quality of a skin is much Influenced by the time of year at 
which the goat is killed. During the summer the skin of the goat is 
pinkish and full of small blood-vessels which are conveying into and 
storing in the skin the nutrients required to produce the denser 
winter coat. Leather made from such skin is weak and open in 
texture and difficult to cure satisfactorily because of the presence of 
perishable nutrients which ^ve the leather a muddy appearance. 
When the goat is in full winter coat, the skin is white and the skin 
nutrients have been transferred to the hair. At this stage both leather 
and hair are at their best. 

Skinning the goat should always be done when the body is still 
warm; the ligaments attaching the skin to the body of the goat are 
remarkably strong; if left until cold it is extremely difiicult to remove 
the skin cleanly. With a sharp knife make a single clean light cut 
from a central point between the two teats to the skin above the 
breast bone. Do not cut more deeply than is necessary to penetrate 
the outer skin. From the same point make a cut to the skin above 
the first joint of the bind legs. Loosen the skin from the belly and 
thighs, using the fingers and a small wooden paddle, like a flat 
wooden spoon, but not a knife.* Then carry on the leg cuts to a point 
just above the hoof; strip off the leg skin and cut it clear of the hoof. 
Loosen the skin around the anus and vulva and cut around these 
openings. Cut a slit along the centre underside of the tail and peel 
the tail skin. Now loosen and peel the skin from the back and flanks, 
using the paddle to loosen the skin right up to the front of the chest. 
Continue the first belly cut up to the throat and work the skin care> 
fully free of the keel of the chest, where the attachment is very close. 
Cut a slit up to the first joints of the front legs and strip them in the 
same way as the hind legs. Cut right round the head just behind the 
jaw-bone and ears and peel the remaining skin from the neck. It is 
quite easy to skin the head of a kid, when the whole skin can be 
stuffed as a toy; but it is seldom worth skinning a goat’s head. 

The following curing recipes both come from Canada, a country 
in which there is a richer contemporary knowledge of do-it-yourself 
methods than there is in ours. 

To remove the hair from a goatekin, make a solution of 4 quarts 
slaked lime, and 5 gallons of soft water; then stir in 9 pints of hard- 
wood ashes. Stir the mixture and soak the skin in it for three hours, 
then hang it on the side of the tub for a few minutes to drain off. Do 

* The butcher uses ashart> kniTe and docs the job more quickly; but for skin 
and skinner this is a safer method. 
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this font times the fcst day, three times the next day, and once a day 
thereafter, until the hair starts on the thickest part; then nnse off m 
clean water and scrape off the hair. 

To tan goatskins, with or without the hair on, first carefully scraP® 
off all flesh and fat adhering to the skin, with a very blunt knife. 
Then soak the skin for two to six hours, according to thicknws, m 
the following mixture: 4 gallons cold soft water, i oz. borax, t ^ 
common salt, and 1 oz. sulphuric add— the ingredients bemg stirred 
in in that order. After being soaked in this preparato^ mixture the 
<vin<; will be ready for the tanning mixture which is as follows: 
2 gallons cold soft water, 4 oz. pulverized oxalic arid, 2 pints of salt 
Leave the skins in the tanning mixture until there are no dense spots 
to be seen; this will be about forty-right hours for a kid skin and 
longer for thicker skins. When tanned, remove the skins from the 
mixture, wring them dry, and hang them in the shade or under cover 
in an airy place; pull and work them as they dry, so that they dry 

soft- 

To store skins for curing, prepare a concentrated brine solution by 
adding salt to boiling water until the water will take up no more; 
cool and store the brine solution in airti^t containers. Dip the skin 
to be stored in the brine solution, lay it hair-side down on a wooden 
floor which has been sprinkled with salt; sprinkle the flesh-side of 
the skin with salt; lay subsequent skins, sinfilarly treated, on top of 
the first, in piles of up to twenty-five skins. When no further skins are 
likely to be forthcoming for a conriderable time, bundle the salted 
sldns by rolling up the pile ; lie with string, wrap in thick brown paper 
to exclude flies and moths, and store for up to four months. Before 
curing, soak and rinse the skins thoroughly. 

To cut a tarmed sldn to shape, lay it, hair-side down, on a wooden 
table. Mark out with a pencil and cut with a razor blade or speaal 
leather knife. 

Goat hair has a number of commercial uses. The coarse long hair 
is in some countries used for weaving into tent cloth and for making 
the basis of carpets and rugs. Mohair, the produce of the Angora 
goat which is widely farmed in U.SA., South Africa, and, to a lesser 
extent, in countries of the eastern Mediterranean, is an important 
textile. Cashmere wool is the fluffy undercoat of goats living in the 
high altitudes of the Himalayas. The annual crop is hand-combed 
from the goat, the process taking one or two weeks to complete. 

The Cashmere goat will liv e in Bri tain , but the quality of its fleece 
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deteriorates in a mild climate. There is no economic prospect for 
it, but as a source of mildly useful interest, Cashmere goats might 
well replace the rather fatuous experiments in reindeer husbandry 
proceeding in the Cairngorm National Parle. 

Angora goats will also live in Britain, but their fleece deteriorates 
in areas where the average annual rainfall exceeds 20 in. A flock kept 
by the late Duke of Wellington in Hampshire produced mohair of a 
quality comparable to the second and third grades of imported 
mohair, and superior to that produced in the eastern Mediterranean. 

There probably exist a few scattered areas along the east coast of 
Britain which could be exploited more efficiently by Angora goats 
than by sheep. As a farming proposition the Angora is to all intents 
and purposes a sheep that wiU live on scrub and weeds. The fleece is 
heavier and worth more per pound than that of the Blackface sheep 
and is sheared in the same way. The flesh is superior to all other 
goat meat, and at least as acceptable as prime mutton to the fat* 
abhorrent housewife. The milk yield has no economic importance. 

As far as the hair of our dairy goats is concerned, short hair is of 
no interest, but there exists a very small but generous*bearted demand 
for long goat hair, with top prices for while. This is used for kilt- 
sporran making, in which there is a minute export trade, and for 
research purposes. The demand is so small that it is most economi- 
cally met from home supplies. 

Goat hair, and fabrics made therefrom, have been shown to pro- 
vide effective screening from radio-active fall-out. 
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CROPPING FOR GOATS 


This chapter is intended to help the domestic goat-keeper, who 
wishes to grow a substantial proportion of the food required by two 
or three milkers. If proper use is to be made of the manual labour 
involved, and of the restricted cropping space normally available, 
crop production on such a small scale calls for exceptional accuracy 
in estimating and applying the quantities of seed and manure needed, 
and in allocating space to appropriate crops. 

The goat cropping ground under such circumstances is liable to be 
interchangeable with the kitchen garden; so the soil must be treated 
in a way consistent with high-quality market garden production, and 
not like ordinary farmland. A high humus content must be main- 
tained and the fertilizers used must leave no toxic residues. The need 
to grow field crops by garden methods, in quantities nicely adjusted 
to the appetite of two or three goats, is not catered for in either 
agricultural or horticultural textbook. So a few guide lines are 
oCered below. 

A goat ^ving up to 350 gallons a year, which is as good a goat as 
most of us can hope to own, needs the cropping capacity of rather 
more than half an acre to supply all her food. A goatling needs about 
one-third of an acre, a kid needs about a quarter of an acre in its 
first year. 

In allocating the cropping ground to different crops, and matching 
the size of the various plots to the goats’ needs, it is convenient to use 
as our unit of reference the ‘pole’ or ‘rod’ of 30} square yards. It is 
easily visualized as the standard 3 yards by 10 yards vegetable garden 
bed. One hundred and sixty poles go to the acre; 1 ton per acre is 
equivalent to 1 stone (14 lb.) per pole, which eases the translation of 
field crop recipes. In terms of poles, a good milker needs about 95, 
a goatling 54, and a kid 37— that is to grow all its food, concentrates, 
hay, the lot. 

To calculate the goats’ needs in terms of actual crops, winter and 
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summer feeding must be considered separately. In winter, a 180-lb. 
goat in milk will need about 5 lb. of bay a day, to maintain health 
and butter-fats, her standard 2 lb. of concentrates for maintenance, 
and as much kale and roots as her milk yield justifies. In terms of 
starch equivalent (s.e.) that is lb. s.c. from hay, lb. s.e. from 
concentrates and 2i lb. s.e. from kale or roots, for a goat giving a 
gallon of milk a day. Winter is shorter in the south than in the north, 
but assuming a six-month northern winter, the goat is going to need 
a total of 270 Ib. s.c. from hay, 225 lb. Tiom concentrate and 405 lb. 
from kale, etc. 

In summer, we may allow the same six months concentrate re- 
quirement of 225 lb. s.e. ; the rest of the ration, say 675 lb. s.e., will 
be wanted in the form of fresh green fodder. 

The productivity of land, in terms of starch equivalent, varies 
somewhat with inherent fertility, and the suitability of crop to soil 
and climate; but on garden-size plots worked by garden methods we 
can assume a high level of fertility; provided we choose crops to suit 
the district, we can make some useful generalizations. Hay and grain 
crops yield about 14 lb. starch equivalent per pole; green crops, such 
as grass, cabbage, kale and lucerne, yield about 20 lb. starch equiva- 
lent per pole, and enough protein to balance the starch equivalent for 
milk production. The popular root crops yield about the same 
amount of starch equivalent as the green crops, but with very little 
protein. Wc can summarize the position as follows: 


Nc^cd for a milker: 

per day 

per six-month 

lit cropping ground 

(ttinici) from hay 

HIb. S.C, 

270 Jb. S.C. 

20 poles 

- from com 

Ib. $.e. 

225 lb. s.e. 

16 poles 

from kale etc. 

2l lb. s-c. 

405 Ib. S.C. 

20 poles 

(summer) from com 

It Ib. S.C. 

225 lb. S.C. 

16 poles 

from ereen crops 

lb. sx. 

675 lb. S.C. 

24 poles 

Needed for a Kid; 

(1st summer) green crops 

Ib. sx. 

270 lb. S.C. 

13 poles 

(winter) from hay 

1 lb.s.c. 

ISO lb. S.C. 

i3 poles 

from com 

y Ib. s.e. 

90 lb. S.C. 

6 poles 

from kale etc. 

i lb. s,c. 

90 lb. s.e. 

5 poles 

Needed for a CoalUns: 

(winter) from hay 

11 Ib. s.e. 

270 lb. s.e. 

20 poles 

from com 

lb. s.e. 

90 Ib. s.e. 

6 poles 

from kale etc. 

Ib. s.e. 

90 Ib. S.C. 

5 poles 

(samma) from green crops 

lb. s.e. 

450 Ib. S.C. 

23 poles 


Of course, neither milking goats, kids nor goatlings maintain this 
conveniently level appetite throughout the year. But when planning 
the cropping, it is impossible to forecast fo^ needs with day-to-day 
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accuracy months ahead. The method suggested above maintains a 
fiewble link between supply and demand and includes a n^sary 
rnargin for eiTor and for partial crop failures. Many domestic goat- 
keepers may prefer to buy in their concentrates, or their hay, or both; 
using the above method it is easy to adjust the cropping plan 
accordingly. 

There is no great difficulty in growing the goats’ com and concen- 
trates in small garden-scale plots, but special considerations are in- 
volved. In the British climate the choice of high-protein concentrate 
crops is limited, practically speaking, to beans, peas, and linseed. 
Goats are not always very keen on beans, which have a slightly 
constipating effecL Peas are tricky in a wet season in a wet district, 
linseed too prefers a sunny climate and suffers much damage from 
wet harvest weather; even in the best of seasons, it is not a heavy 
cropper, gelding but 8 lb. of starch equivalent per pole, of a valuable, 
but not very convenient, food. In many districts it may prove ad- 
visable to grow the concentrate ration in the form of oats or barley, 
and to rely on the fresh green foods to provide the protein needed to 
balance the diet. On the other hand If a balanced concentrate mixture 
is bought in, it may be preferable not to stake too much on the kale 
crop, which is the key to winter protein; kale loo often falls victim 
to accidents of weather and the perristence of wood pigeons. Fodder 
beet and potatoes are much more reliable crops for winter feeding. In 
summer, a successionof mashlum, maize and fodder radish can replace 
lucerne, with a gain in variety of diet and a saving of cropping space, 
provided the concentrate ration is a bought in, balanced mixture. 

If grain crops are to be grown to provide the concentrate ration, 
their straw will relieve the demand for bay — if their straw is edible. No 
allowance is made for this uncertain factor in the table above. By har- 
vesting the cereal crop before it is quite ripe, and feeding it ‘in the sheaT , 
the hay and concentrate ration ma y be combined — ^which has advan- 
tages for kids and goatlings, and disadvantages for heavy milkers. 

Arc the goats to be put out to graze during the summer? It will 
save a lot of labour if they can thus be made to do their own food 
gathering. But it is very difficult for a few goats to make full use of 
a small area of ground if they arc put out to graze on it. Hve goats, 
put out to graze the I acre of pasture which is the minimum needed 
to provide their summer keep, concentrates apart, would be faced in 
July with a patchy paddock of seeded and exhausted grasses, carrying 
a burden of parasitic worm larvae which would explode into big 
trouble with each spell of warm, wet weather. This is the most un- 
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economic way to use pasture. Divide the acre into four and rotate the 
goats around these four little paddocks^ allowing about a week in 
each, and the results would be better, but much grass would be 
fouled with droppings and wasted. Strip grazing, with the goats on 
running tethers (p. 1 16) or controlled by electric fencing, makes good 
use of pasture, but the goats may become so fretful with the close 
restraint, especially when discomfited by hot sun, flies, wind or rain, 
that they fail to eat their fill, and fail to give of their best. With five 
goats to feed, the balance of advantage may lie with rotational or 
strip grazing. With two or three goats and similarly restricted acreage, 
it is often best to cut and carry all they require — in which case, grass, 
though indispensable at some seasons, is not always and everywhere 
the ideal crop. 

The following table shows the productivity of the major goat crops. 




Starch 


Crop 

Weight of Crop 

Equholent 

hlotes 


per pole 

Jb. 

per^^ole 


Hay 

3(M0 



Oats (grain only) 

18 

11 


(straw only) 

23 

5i 


Barley (grain only) 

21 

14 


(straw only) 

21 


Seldom eaten 

Beans (seed only) 

28 

14 

Protein rich 

(straw only) 

Peas (seed only) 

31 

28 


Protein rich 

(straw only) 

30 

5 

Bdtble 

Linseed 

7 

8 

Protein rich 

Lucerne (hay) 

40 

11 

Protein rich 

(fresh cut) 

210 

21 

Protein rich 

Cabbage (drumhead) 

240 

14 

Protein rich 

(openbeaded) 

Kale (marrowstem) 

210 

16 

Protein rich 

or (Tliousand headed) 
Maize (cut when cobs arc 

210 

19 

Protein rich 

milky) 

180 

17 


Comfrey 

Buckwheat 

300 

15 

Protein rich 
and very early 

100 

8 

Very tasty, for 

Chicory 



poor ground 

200 

10 

Very early 

‘Herbal Lea’ (cut) 

180 

24 

Cut when under 
one foot high 

(strip srszed) 

150 

21 

It^lan Ryegrass (cut) 

200 

22 


Nettle hay 

35 

14 

High protein 

Fodder radish 

200 

16 

Rape 

180 

12 


Fodder beet 

150 

19 


Potatoes 

Mangolds 

110 

20 

Peed baked or 
boiled 

300 

18 

Swedes 

240 

17 


Carrots 

130 

12 
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For such of these crops as are nonnally grown in the garden, 
gardening books will provide a wealth of information on manuring 
and methods of cultivation; for some of the other crops the following 
cotes may be useful. 

Oats yield better than barley in wet, cold, districts and provide a 
more balanced feed than barley anywhere. In wet, late districts a 
soft-strawed oat, such as Bell or Castleton, is a good proposition, 
especially if cut on the green ade and fed in the sheaf (i.e. un- 
threshed). In drier districts a grain oat, with a relatively hard, short, 
straw is generally preferred; Sun 11 is a good dual purpose type. 

Manuring. One barrowload of compost (not dun^ per pole, 5 lb. 
Hoof and Horn meal, and 5 lb. Bone meal, worked into the seed 
bed. 

Sow 12 to 14 oz. per pole, in March to April, in seed bed with 
moderate tilth. If cutting green, cut when the grain exudes milk when 
pressed; if cutting for grain, cut when the last tinge of green is 
disappearing from the beads and leave in stocks or on tripods to dry 
for a fortnight 

Bailey. Manuring. A banowload of goat dung, 7 lb. Hoof and 
Horn meal, and 4 lb. Bone meal, worked into the seed bed. 

Sow from 12 to 20 oz. per pole, according to the coldness and 
wetness of the district and the lateness of the sowing, into a fine deep 
seed bed from early April onwards. Cut for hay or green fodder in 
the flowering stage; cut for grain when dead ripe. 

Beans. Use field beans for a seed crop. (Though runner beans are 
a productive green crop.) 

Manuring. Two barrowloads of goat dung, and 5 lb. of bone meal 
per pole into the drill in late autumn, or spread, for a broadcast crop, 
in spring. 

Sow in February at 3-in. intervals, in the dunged drills 20 to 24 in. 
apart, allowing lb. of seed per pole. Cut when the middle pods are 
just ripe and dry on tripods. If to be grown mixed with oats, as 
mashlum , broadcast 14 oz. beans per pole into the manured seed 
bed in February, and 12 ojl of a sofl-strawed oat three weeks later. 
Cut when the beans arc ready. Dry on tripods, set over paper sacks 
to save the seed. 

Peas. Varieties; ‘Marathon Maple*, ‘Minerva*, Dutch Blue. 
Manuring. Two barrowloads compost (not dunel with 7 lb. bone 
meal per pole. 

Sow 3 oz. of peas with 12 oz. of oats, or 4 oz. of peas with 10 oz. 
of oats, in a deep moderate tUtb in mid-March. Cut late August for 
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grain, at the oat milk stage for hay, or when the first pods are full for 
use as green fodder. Use tripods for drying. 

Linseed. Varieties; ‘Royal* for early districts; ‘Redwing* or 
‘Dakota’ for late districts. 

Manuring. A liglit dressing of compost, or none at all if the pre- 
vious crop was well manured. 

Sow in April in a deep fine tilth, allowing 6 to 7 oz. per pole. Cut 
when the first bolls ripen, using a sharp blade and leaving a 6-in. 
stubble; the stem is very tough close to the ground. Linseed must be 
fed freshly ground, preferable mixed with bruised oats. The crop can 
be matured in the stock or on tripods; there is always some loss of 
seed and as young green linseed is a valuable and tasty feed, it is well 
to follow linseed with a green forage crop, such as peas and oats. 

Lucerne. Manuring. Lucerne is a glutton for dung and compost 
throughout its long life. Two barrowloads of compost per pole in the 
autumn before sowing, one barrowload of dung worked into the seed 
bed in spring with 7 lb. of bone meal. A barrow of compost per pole 
per year. 

Sow in April, ^ in. deep, in drills 10 in. apart, allowing 2 oz. of seed 
per pole. Soak the seed in bacterial culture obtainable from the 
seedsman, if the ground has not recently carried lucerne. Cut it 
before the flowers fade. 

Comfrey. Manuring. Comfrcy responds well to dressings of dung 
and compost and Hoof and Horn meal, once it is well established, 
but in its first year in a fertile soil no manuring is required; on a 
hungry patch, a barrowload of compost per pole will be sufficient. 

Planting. Plant the sets 3 ft, apart, both ways, in ground cleared of 
perennial weeds, in April. If the sets are not fresh and vigorous, keep 
them moist in a box of light compost in a closed frame until new 
growth is started, before planting them out. 

Cut to within 3 in. of the crown of the plant, as soon as flowering 
stems appear, or at any time when tlie plant exceeds 18 in. in height. 
Do not let the plants flower, even if the leaves are not needed im- 
mediately for feeding; use unwanted cuts as a mulch or as a compost 
accelerator. 

Chicory. Manuring. Chicory is not a greedy feeder, but responds 
well to dressings of compost applied between the drills in early spring. 
Work one barrowload per pole of compost into the seed bed, with 
5 lb. of Hoof and Horn meal, and 5 lb. of bone meal. 

•S*oiv in early May, ^ in. deep, in drills I ft. apart, allowing 2 oz. of 
seed per pole. The plants may be thinned to 9 in. apart, but this Is not 
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and marrow-stemmed Kale are sown in April and crop from Septem- 
ber to February; Asparagus Kale are sown in April and crops from 
March to May; Hungry Gap Kale is sown in July, and crops from 
March to May however hard the winter may be. 

Buckwheat is s,qwd. in the second week of May, 12 oz. per pole, 
with no manure, for use as ^een fodder. It is very palatable. It may 
be sown, 6 oz. per pole, as a nurse crop for ‘Herbal Lea’. 

Nettles may be grown in bottomless buckets submerged to their 
rims in the soil, or in a bed edged with 1 ft. wide corrugated iron 
strips (e.g. Nissen hut link strips), set their width into the soil. Manure 
with dung and coal-fire ashes. Cut in the flowering stage. 

Fodder Radish and Fodder Beet require much the same treatment 
as the related vegetable. Fodder Radish is a green fodder catch-crop, 
recently introduced as a big improvement on rape, being more pro- 
ductive, more nutritious, and free of the photo-sensitizing effects of 
rape. It usefully sown any time from early May to the end of August. 

The harvesting of small-scale goat crops can be made easier if some 
form of drying rack is used to dry such crops as comfrey and chickory 
and lucerne and grass cut at the green fodder (under 1 ft. high) stage. 
A poultry field ark, with a slatted or wire-mesh floor, raised a foot 
off the ground to create a good under-draught, performs the function 
well. A purpose-made ark, using black corrugated iron sheets to 
absorb the maximum of sun heat, and providing generous ventilation 
at the ridge, would probably do the job better. Palatable silage, with 
less stench than the normal, can be made in plastic bags; fill the bags 
with the wilted green stuff, extract the air with suction pipe of a 
minting machine, and seal. This is an entirely practical and economic 
proceeding, but only if you are scrupulously careful in handling the 
plastic ba^, so that they can be re-used. A vacuum cleaner would 
take a little longer than a milking machine, but if the material in the 
bag were not too coarse, the vacuum cleaner would be a good tool 
for silage making. 
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Chapter 17 


FEEDING GOATS ON INDUSTRIAL 
WASTES 


The organic waste products ate many and troublesome. If you dump 
them into a river the bacterial content of the water rises steeply, so 
local authorities and conservancy boards normally forbid the prac- 
tice. If you dump them on land they may putrefy and constitute a 
public nuisance; if you dump them in the sea sufficiently far from 
shore to avoid causing a nuisance, the expense is considerable; drying 
and burning may prove more expensive still. Consequently, industries 
produdng organic wastes take great interest in the possibility of 
feeding them to livestock. 

Most of the important organic wastes have been analysed and a 
great many of them have been subjected to feeding trials with cattle 
or pigs. Some, like sugar-beet pulp, are standard feeding stuffis; 
others, like pea haulm and pods from the canning industry, are a 
popular local cattle feed. Much miscellaneous waste of low fibre 
content finds its way to pig troughs. 

There is nothing to prevent goat-keepers competing with cattle and 
pig-feeders in the purchase of suitable wastes, which arc usually good 
value for the cost of collection. There is much to be said for the pig* 
feeder who uses industrial wastes, such as those of the catering in- 
dustry and food manufacturers, to keep some goats to utilize the 
more fibrous wastes and help rear the piglets. 

There remain a number of wastes which are not very suitable for 
feeding to cattle or pigs, but can be suitable goat food. These will 
include some very high-fibre materials like groundnut shells and 
skins, which can only maintain unproductive goats and are not of 
intent to goai-kcc^rs ; most of them are easily burnt, so the goat’s 
ability to cat them is not of great interest to the industrialist. 

There are other materials in which the fibre content is not inordi- 
nately high but includes a large proportion of lignin, and arc un- 
suitable for cattle on that account. It has been suggested that goats 
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can digest lignin with greater efficiency than the cow; but the main 
evidence in support of the contention appears to lie in the goat’s 
fondness for certain lignin-rich foods such as brushwood and tree 
bark. But the explanation may be simply that the goat’s large food 
capacity leaves room for a certain amount of totally indigestible 
lignin, while the cow, who must for health consume a fair proponion 
of digestible fibre, has not room for any great quantity of indigestible 
fibre as well. 

Whatever the cause, foods with a high lignin content, or with much 
indigestible fibre of any type, are unsuitable for cattle even if they 
contain a good proportion of valuable nutrients. But goats can make 
good use of this type of material. Bark from the chestnut fencing and 
basket-making industries ought well provide costless hay equivalent 
for a suitably situated goat flock. But perhaps the most interesting 
materials in this class are the residues from fruit-juice extraction. 
Nature designs fruits to be eaten and the pips to be indigestible, so 
that the seed is sown in a rich compost of the dung of the fruit-eater. 
Bui within the tough shell of the pip are packed the concentrated 
nutrients the seedling needs to grow to the stage at which it can draw 
on its surroundings. The cudding goat grinds fast and small and can 
crack the shell of many small seeds which pass through most bird and 
ruminant digestions unchanged. The goat has room for the indigest- 
ible fibre of a mass of shells which would embarrass the cow. 

A small Italian industry is founded on the goat’s ability to extract 
a starch equivalent of 60 and sufficiency of protein from tomato pips 
and skins. It is significant that the whole of the goat’s requirements 
of digestible fibre have to be provided in the form of hay — the fibre 
of the tomato residue being apparently totally indigestible. Yields on 
this iijci — lomato ccsidac sad hay— see 3 to 4 iir. s day from 
goals: the equivalent of 180 gallons a year from a full-size goat. The 
goats arc ’weaned’ gradually on to ilic specialized diet over a period 
of eight to ten weeks. 

Much of the tomato purie and sauce made up in this country is 
derived from imported pulp whose pips and skins have been eaten 
by other goats than ours. But waste of this type docs exist in Uiis 
founiry and there arc large quantities of other wastes of similar type 
if not equivalent value. Of these the most promising is blackcurrant 
pomace, the pip and skin residue of the blackcurrant syrup makers. 
Goals cat U with benefit, but as the granular texture of the material 
hmiu ihcir intake to about I lb. per head a day, of the dried material, 
H imght well be suitable for incorporation in a compound goat cake. 
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A similar product, of less gritty texture, but lower protein content, is 
rose hip residue. This product has a high lime content and might be 
particularly valuable as a mineral balancer in a chemical-free com- 
pound cake for goats. Apple pomace from the pectin extractors has a 
good energy value but very little protein; dried, it finds a place in 
compoimd cakes, but the producers would welcome an outlet for the 
fresh material. 

In seeking general and te chni cal information for this book, 65 per 
cent of my inquiries of public and private concerns have received 
no, or disnussive, answers; inquiries regarding the use of industrial 
wastes for goats have scored a 100 per cent response. The field so 
opened is so obriously one for experiment and exploration that, for 
the purposes of this book, I must reluctantly leave it for more well- 
trodden ways of established practice. 

But I leave the gate open behind me. 

In Dr. Woodman’s ‘Rations for Livestock— Bulletin No. 48’, pub- 
lished by Her Majesty’s Stationery Office, interested goat-keepers 
will find a mine of potential goat foods among the list of analysed by* 
products. Personal inquiries of the producers of these materials will 
be kindly welcomed. 

The industrialist will find among goat-keepers people willing to 
arrange a practical test of a potential goat food with greater alacrity 
and less expense than the National Agricultural Advisory Service 
may have led them to expecL The British Goat Society’s prime aim is 
to dissenunate information on goats and they will lend what assis- 
tance they can. Once a prima facie case for a new goat food is estab- 
lished, it should be possible to arrange a full-scale trial over a period 
of a year for a sum of £1,500 or less — a very small fraction of the 
annual waste disposal charges in many industries. 

Among the less likely enterprises I have encountered in my 
researches in this field is the fattening of goats on skim milk in 
Kenya; the resultant goat mutton proved more profitable than pork. 
If this chapter catches the eye of a few industrialists we will sec 
stranger sights in this country. 
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Chapter 18 

GOAT FARMING SYSTEMS 


To illustrate the operation of principles set forth in previous 
chapters, here follows a series of descriptions of goat-fanning enter- 
prises. In some cases the particulars are based on existing farms; m 
others the salient features of several existing enterprises have 
coalesced to give a picture typical of the group; in one case t e 
picture is of a type of system which could and may but does not to 
my knowledge exist. . 

Following the retreat of the Government from the pohcy ot 
guaranteed markets for agricultural produce, fanning in general is 
more fully exposed to the increasingly tempestuous climate of the 
world food markets. Some of the enterprises described here, especially 
those associated with the sensitive pig industry, may wilt under the 
storm; but goats themselves are already fully acclimatized to naked 
exposure to the full rigours of the free market and to the further 
injury inflicted on them by ignorance of their needs and potentiahUes 
and by vulgar prejudice. It is hard to conceive of circumstances which 
could adversely alTcct their profitability further. Whether agriculture 
becomes more efficient or more impoverished, or follows its present 
course and becomes both, the productive economy of the goat be- 
comes more important. They arc, moreover, protected by the rising 
incidence of digestive and nervous disease in man and by the un- 
signed, but unanimous, international convention which prices their 
milk 25 per cent higher than cows* milk. The goat-farming systems 
described here do not pretend to demonstrate ideal methods of goat 
husbandry, but aim chiefly at illustraling the prime principle of Unk- 
ing complementary enterprises to eliminate waste of food, labour and 
land. 


THE HILL FARM 

Tliis farm consists of 20 acres of arable, sandy sill on gravel, along 
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the lower reaches of a mountain river, and 600 acres of rough grazing 
running up to 1,200 ft. The underlying, and overlying, rock is gr^te. 
Annual rainfaU varies from 60 in. at the foot of the luU to 90 in. at 
the top. Owing to the thin soil and steep slope, the hill grarings 
dry and firm underfoot and predominantly clad with drought- 
resistant grasses; where peat has accumulated in pockets and ledges 
there are useful quantities of ling heather. Along the margins o 
the river there is a strip of some 30 acres of scrub and open wood- 
land, comprising birch, hazel, ash, alder, goat willow, holly an 
brambles. . 

The general economic picture of the district is that of the decline 
of small sheep and cattle farms, which arc passing piecemeal into the 
hnntts of the Forestry Commission as the older generation, to whona 
a low Uving standard is acceptable, passes away. The population of 
the neighbouring village has been retained by forestry and hy<^o- 
electric work sufficiently long to provide a focal centre for a thriving, 
tourist industry, which now supports a considerable building ^de 
devoted to improving tourist accommodation. There is a railway 
station within 10 miles, with a two-trains-a-day service to market 
towns, and the roads give easy access to all types of traffic, having 
been recently improved. 

The traditional slocking of this holding was 150 sheep, of the 
Blackface breed, five Highland x Angus breeding cows and two 
ponies. The previous occupier failed to make a living. During the 
past four years a new occupier has displaced the cattle with a flock 
of eight goats, the ponies with a hght four-wheeled tractor, and has 
retained the sheep stock. One hundred and fifty head of poultry have 
been added to the stocking. A stationary holiday caravan has been 
set up in a small enclosure and another area has been fenced off for 
the use of campers. 

The arable land has been re-fcDCcd and cultivated to provide a , 
5-acrc field of winter fodder crop, consisting of rape, rape kale and 
turnip in broadcast mixture, with a back-run on to a pasture in which 
chicory and plantain constitute 30 per cent ofthc sward. The remain- 
ing 10 acres arc under a hay and pasture mixture of the same type- 

The holding is run by a man and his wife with assistance at hay- 
making and the co-operation of neighbouring shepherds for sheep 
handlings. 

The sheep spend the greater part of the year on the hiU grazings, 
but the arable ground is used to fallen the wether lambs and cast 
ewes, winter the ewe hoggets and ^ve the breeding ewes an early bite 
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in spring. The poultry consist of fifty January-hatched pullets, fifty 
year-old hens and fifty April-hatched cockerels for summer killing. 
Their peak production is aimed at the July-September tourist season 
and only the fifty pullets are carried through the winter. 

The goats — eight milkers, a male and two young females — feed 
predominantly on the 30 acres of scrub during the summer, and make 
use of tree bark and heather during the winter. From August on, 
they have access to the arable fodder crop by means of a gate which 
is normally constructed to the height of 3 ft., and has a removable 
bar at 3 ft. 9 in. to 4 ft. This restrains sheep, with the bar removed, 
and goats, with the bar in place, and comprises an effective ‘goat 
creep*, or ‘goat leap*, into the fodder crop. 

Some of the small broadcast turmps are lifted and stored for goat 
feeding in stormy weather, but the bulk of the goat’s winter forage 
comes from the chicory and grass hay which is made on tripods in 
the 10-acre field. One ton of mixed com and 5 cwt. of oilcake are 
used annually for hard feeding. Average yield is 180 gallons per 
annum and an adequate domestic supply of milk is maintained 
throughout the winter. Annual breeding is carried out: some spread 
of lactatioDS being achieved by penning the male, who normally runs 
with the flock, in the sheep fold for the breeding season. 

Some milk is used in lamb and chicken feeding, but most of the 
spring surplus is made into semi-hard cheeses which are stored for 
sale to summer campers at 5s. 9d. per lb. Once the hot weather comes 
there is a demand for milk from the vOIage, as the Milk Marketing 
Board supply must travel too far to keep fresh. The campers and 
caravanners are also supplied with milk, and scalded cream to 
‘ order. 

The holding produces a net income of £450 per annum. In the 
capital, income and expenditure of the bolding the goats cannot be 
charged directly \rilh any considerable proportion. Yet the replace- 
ment of cows by goats has been the key factor which saved the 
holding from the Forestry Commission, who would have planted 
100 acres and left the rest to waste. 

The displacement of the cows resulted in suflicient saving in labour 
to enable the introduction of the camping and poultry enterprise, and 
permitted the whole arable area to be devoted to the needs of the 
sheep slock, with which the goats arc in sympathy. The goals* assis- 
tance to the sheep slock in the way of lamb feeding and bramble 
control is a minor point in comparison with this breach in the prob- 
lem whicli throttles the snull hill farm. The cattle, which bad not 
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been profitable in themselves for many years, required practirally the 
whole fruits of land and labour on the arable ground for their sur- 
vival, whUe the sheep stock who produced most of the income were 
crowded out to scrape a precarious living from the hill, reducmg 
their profitabiUty to a minimum. The cattle were retained for domes- 
tic milk supply, dung and complementary grazing, and by force ot 
local and official conservatism. None of their products but a lew 
pints of household milk were consumed locally; their market 
65 miles away; their retention as a main enterprise enhanced the 
adversity of isolation. 

The goats supply the household dairy needs with greater regulan y 
and economy. Though goats cannot replace cattle as complementary 
grazers of sheep land in general, on these steep slopes cattle never 
settled satisfactorily, being much gaven to troublesome wandering in 
summer-time: in fact, the short drouthy sward of this hill benefited 
not at all from such attention as the cattle gave it. It remains to be 
seen whether the dung made from the inwintered hoggets and the 
goats, and the green manuring which the fodder crop provides, will 
compensate for the loss of the cow-dung. Appearances suggest they 
are doing more. 

At the outset trouble was experienced with cobalt deficiency 
among the goals, but this was overcome by the standard methods 
(p. 151) and suggested the application of parallel treatment of the 
sheep. As a general consequence of this incursion of goats the wool 
and lamb produce has increased by 20 per cent. 

THE WOODLAND FARM 

The Woodland Farm has an unpromising appearance: a cottage 
and some ex-army wooden huts, beside 100 acres of woodland, which 
was cut by contractors in 1942 and left, littered with ‘top and lop’, 
for seven years. During this period it featured in indignant letters to 
the local press, was a well-advertised beam in the eye of the Agricul- 
tural Committee and a reliable source of fun and foxes for the local 
Hunt. Ash, hazel and birch comprise most of the sapling growth, 
with some uncut thorn and crab along the roadside boundary* 
Brambles, briars, ivy, docks, loosestrife and nettle surround a few 
patches of natural grass. 

Annual ralofall is 36 in. Winters are cold and raw and the wind 
sweeps bitterly across surrounding water meadows. 

Eighteen miles away is one of Britain’s largest seaports with a 
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population of a quarter of a million. In the immediate vicinity are 
several small agricultural villages; dairy farming and poultry-keeping 
on a small scale, at a low level of profitability, predominate in the 
district. 

With the exception of 5 acres, which are cropped with fodder 
beet and kale by contractors, the whole acreage is a goat pasture; 
eighty milking goats, two males, fifteen kids and two smooth- 
haired collies, comprise the whole of the stock. The labour force is 
the farmer and his wife with two part-time dairy helpers at milking 
time. 

The goats are housed in two Laing-type ex-W.D. wooden huts 
from which the wooden floors have been removed and replaced by 
concrete. The nulkers occupy one hut, the kids and com store the 
other. Stock are bedded on communal sleeping-benches, consisting 
of -i in. 14 gauge wire mesh, supported at 9-m. intervals by 9 gauge 
wires strained taut over 6 ft. x 4 ft. wooden frames resting on 6-in.- 
high concrete walls. The netted frames are covered with straw and 
their placement allows a 3-ft. passage up the centre of the but. This 
adaptation of the slatted floor is lighter to handle at cleaning time, 
screens most of the dung pellets and all the urine from the bedding, 
and the goats find it comfortable, to all appearances. 

The milkers’ and kids’ huts give access to opposite sides of a 
covered Amcrican-iypc feeding rack (Fig. 10) in a fenced yard. A 
short ‘grooming and fbeding passage’, with individual head stalls and 
covered overhead, leads from the milkers’ shed to a concrete-block 
milking parlour and dairy, from which the goats, after milking, pass 
through a shedder gate into cither an isolation pen or the milkers* 
side of the feeding yard. No feeding or milking arc carried out in the 
sleeping-huts. The goals arc milked by hand. 

From May to October the goats subsist entirely on the woodland, 
with a small corn supplement in early spring and autumn, fed in the 
milking parlour. During the winter period the goals have access to 
hay in the feeding-rack which is rationed to 31 lb. per head a day; 
they also have liberty to forage the woodland and 1 to 2 Ib. of corn 
in the milking parlour. During late spring 10 to 20 Ib. of fodder beet 
is included in the diet and 5 per cent fish meal added to the ration of 
mixed corn. 

The British Alpine mates are housed in a hut in the wood 200 yards 
from the main sheds and arc hand-fed during the breeding season. 
Hair the adult slock is served in October, by running them with the 
male in the feeding-yard for .an hour each morning. From ihcir 
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progeny fifteen female kids are selected for herd replacement; these 
youngsters are mated m the February of the foUowing year, at about 
eleven months old. This arrangement of biennial breeding aUows 
early breeding and results in a reliable winter milk supply. 

Tields are home recorded and average 123 gallons per head a year 
Most of the milk is sold retail in the city, delivered by van ; the milk 
round was built up by contact vrith local medical men and by informa 
but intendve advertising. The summer surplus is taken up by a h^th 
food company with branches in this and other cities, who sell it as 
yoghourt _ 

Thanks to good advertising the surplus female kids meet a bnsK 
demand at moderate prices. The dung from the sleeping'shcds is kept 
separate from that gathered from the feeding-yard: the whole 35 tons 
of it are put up to ann ual auction to market gardeners on the city 
outskirts who were generously supplied with free samples in the early 
days of the enterprise. The price received varies between £4 and £5 
per ton. 

The profitability of the holding can be judged from the following 
summarized accounts: 


Capital: £ 


97 goats at £10 

970 

2 dogs at £16 

32 

Housing and milking parlour 

425 

Dairy equipment 

98 

2,800 yd. of fencing, 4-in. chain link 

980 

Delivery van 

320 


£2,825 


Expenditure: 


X.abour 

378 

Hay, 15 tons at £15 

225 

Cora and cake, 12 tons at £32 

384 

5 acres roots and kale 

103 

Dairy equipment 

47 

Delivery van — running costs 

182 

Rent and Insurance and sundries 

145 

£1,464 
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Income: 

Milk sales, retail, 5,400 gal, at 6s. lOd. per gal. 

„ wholesale, 3,100 gal. at 4s. per gal. 

Sale of kids and cast goats 
Sale of dung — 35 tons at £4 


£1,133 

620 

80 

140 


Gross profit 

Less interest on Capital at 5 per cent 
Depreciation on deadstock 

Net profit 


£1,973 

£509 


£121 

£72 

£193 

£316 


This is about the average small-farm profit in the feather-bedded 
industry. About 1,100 gallons of milk are used on the holding for 
kid-rearing and the farm staff, including the dogs. 


THE GENERAL FARM 

The General Farm consists of 70 acres fertile light soil on the 
south-facing slopes of a north-eastern river valley. Annual rainfall is 
26 in. Most of the land is well-worked arable and pasture, but over 
an area of about 7 acres old sandstone quarries have produced land- 
slides and left a little wilderness of hawthorn, bumet brim, and wild 
raspberry, with a fine stand of field thistle around the perimeter. The 
area used to be a rabbit warren of high productivity. 

Tlie farm is 3 miles from a small country town which is the centre 
of a fruit-growing district and boasts two canning factories, a con- 
valescent home, three holiday hotels and a number of boarding- 
houses — all owing their existence to the genial climate which suits the 
fruit-growers. 

Forty acres arc under rotational grass and 20 acres under arable 
crops, including 8 acres of potatoes, A herd of 30 Ayrshire cows is 
the central enterprise with 3 breeding sows, 100 head of poultry and 
a flock of 8 pedigreed Anglo-Nubian goats. 

The labour force comprises the farmer, his wife and grown-up son 
and daughter — the last being the goat enthusiast in the first place. A 
second daughter who works at the convalescent home is able to gi%’c 
casual assistance, and a squad of casual workers is engaged in lifting 
the potato crop. 

During the summer months the cows graze under a strictly con- 
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troUed rotaUonal system, using electric fences. The goats are herd^ 
in the morning into the 7-acre vrildemcss which is fenced with 4 IL, 
li-in. mesh, 14-gauge chain-link fencing: this gauge is normally 
rather too light for the job, but being placed at the top of a steep 
slope is adequate in this case-thc river forms an effecuve bamcr 
below. The small-mesb fencing was originally chosen to combme 
rabbit and goat control; it killed the rabbits. 

During the latter part of the day the goaU grate the p^tiirc 
section next ahead of the cows; the arrangement necessitates me use 
of a three-Vrire electric fence and the provision of three linw o 
fencing instead of two; the extra labour involved (about li hours 
every three to four days) is cancelled out by weed control and saving 
in tractor time devoted to ‘lopping* the sward with a mower. 

On very wet days the goats have to be brought in and fed hay; but 
there is good shelter in the wilderness from the overhan^g banks, 
and some large beech trees provide shower shelter in most of the 
pasture sections; in an area of such low rainfall the problem is not 
serious. 

In winter-time the goats are put out for an hour or two each day 
when the cows are put out for exercise; during the earlier part of the 
winter they make good use of this time by clearing the ivy from about 
the steadings, and a tractor-load of prunings from neighbouring 
fruit-growers is dumped for their beneSt In late winter they rely 
almost entirely on hsind feeding. Hay and oats in the sheaf provide 
dry roughage; silage was fed at one period but the goats pro^ed to 
be more productive on steamed chat potatoes, a supply of which had 
to be prepared for the pigs in any case. 

At milkin g time ihc goats, which arc separately housed, follow the 
cows through the milking parlour, where they are hand milked; the 
goats* milk follows the cows’ milk through the dairy to the bottling 
plant, where it receives a blue cap to distinguish it. 

As long lactation is not a reliably established characteristic of 
Anglo-Nublans the goats are br«i annuall y Half the flock is mated 
in September and the rest in February. The services of a British 
Alpine male of good breeding arc used, as there are no Anglo-Nubian 
m^es in the district. The female kids are easily sold at fourteen days 
old, prices being £3 to £5 per head. The flock is milk recorded and 
yield averages 182 gallons at 5-2 per cent buiter-faL 
The certifled cows’ milk produced at the farm is collected by the 
town dairy, who uplift the bottled goats’ milk at the same time. Most 
of the Latter goes to flU a standing order for 5 gallons a day from the 
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Most of the wastes of the holding find their way through ^e goats. 
Pea, bean and tomato haulm, and the pacldng»shed trimmings, pro- 
vide the most acceptable fodder; the tomato string is no handicap, 
though the goats appear to eat a certain amount of it. Brussels sprout 
and cabbage stumps are only dealt with satisfactorily if they are spUt 
up the length with a knife. There is seldom labour for this operation, 
but quite a useful proportion of this waste is consumed if the stalks 
are laid parallel in a heap and run over by the loaded lorry. 

The garden wastes are supplemented in the summer-time by the 
produce of the lucerne, chicory and grass strips and a little mixed 
com is fed at either end of the season. In winter 5 tons of pea-straw 
is bought in from a neighbouring farmer who grows for the driers. 
The goats like the food but milk yields are slow to rise in the spring 
on this feeding. 

Annual breeding is practised; in November a pedigree Saanen male 
is hired from a local breeder and run with the goats in the yard. One 
or two female kids are reared each year on their dam, and arc boarded 
out with a neighbour while the male is in residence. 

Average herd yield is about 150 gallons, but is not recorded. Milk 
is delivered in bulk to the local dairy company, by the lorry which 
delivers the garden produce: most of the goats’ r^k goes to vege- 
tarian holiday hoteb; it fetches 5s. per gallon from the dairy com- 
pany. 

The total issue of manure from the goat pens is approximately 
62 tons, from an input of 10 tons of straw: as no hay is fed, the 
manure is as weed-free as the straw used. Before the straw heap was 
placed in the yard, only about five bales of straw a year were used for 
bedding the sleeping-shed, and the annual manurial produce was 
12i tons. Though light, friable and easy to handle, this material 
proved to have approximately five times the manurial value of normal 
farmyard manure and to be rather too concentrated for so light and 
dry a soil. 

THE HOUSEHOLD GOAT 

The house and garden arc suburban and the garden is not a large 
one, being 30 yd. x 20 yd., excluding the fruit bushes which grow 
around the perimeter fence, and 120 sq. yd. of flowers and lawn in 
front of the house. The soil is sandy; annual rainfall is 42 in. ; winters 
are mild. 

An Mca of 200 sq. yd. is dc%’otcd to supplying the kitchen with 
Ncgctablcs and 400 sq. yd. lo providing the goaU with fodder. 
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The goat garden is divided into ten strips, which are cropped as 
follows: 


1. Russian comfrey giving 6 cwt. of fodder— Apnl to October. 

Z Lucerne, giving 3 to 4 cwt.. May to September. 

3. Hunters of Chester’s grass-herb silage mature, winch includes 
chicory and stands for three years, giving 3 cwt. fresh fodder 
from May to September. 

4. Organic Herbal Products’ ‘Hedgerow Mixture : clncopi, bumet, 
parsley, yarrow and plantain, yielding 2 cwt. of fodder a year. 

May to September. , „ 

5 and 6. Oats and tares, which yield 4 cwt. a year from the two 


strips, from June to August. , u 

7. Maincrop potatoes, yield 2i to 3 cwt.. for consumption October- 
November. 

3. Drumhead cabbage, yielding 3 cwt., August to February. 

9. Thousand-headed kale, 3 cwL, August to Apnl. 

10. Fodder beet, 2 cwt., for consumption January, February. 


The strips arc 2 yd. wide by 20 yd. long. 

Two pedigree Bridsh Toggenburg goats and occasionaUy a kid or 
goatling are kept in a 9-ft. x 12 -ft. shed, which composes two large 
and one small looseboxes and a milking bay. _ 

Apart from the produce of the goat garden the goats receive hay 
all the year round and 2 lb. of cake and corn a day for the 
As nearly daily as weather and circumstances permit, t c gim ^ 

led out to forage along the hedges of ncighbounng paddocks, by kind 

permission, and in a small copse. Hay and hand 
a 6-ft. X 9-ft. shed. The sheds are supplied with clcctnc bglit, and the 
pens are littered with brackens which are harvested into the ca 
Uailcr by permission of the council responsible for a woodland park 

some 10 r^cs away. . 

The goats me bred biennially, a neighbouring British Toggenburg 
stud male providing service. The female kids are “>'‘1 

various agi. A castrated male kid is reared to three 
handed oscr to the butcher who dresses the carcase and stores it as 
required. 

Tlic goals* limc-iablc is as follows: 


8.30 a.m. Milk, water and hay, 

10 0 a.m. I lb. mixed corn, 

10 30 a m Frcslr food from the goat garden. 
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2.0 p.m. Exercise, 

3.30 p.ni. Returned to house with more fresh food or hay, 

7.30 p.in. Milk, 1 lb. dairy cake, water and hay. 

Yield averages 400 gallons per annum from the two goats. Three 
to 6 pints a day are sold to neighbours who collect it at 7id. per pint 
The kids, if any, get their share and the remainder is used in the 
household. Butter is made from scalded cream and the resultant 
skim is exchanged with a neighbour for half a dozen eggs a week. 

The household consists of a bank official and his wife, who do all 
the necessary work between them. At holiday time the goats accom- 
pany them in the car trailer on a farm holiday in the north. 


Capital: 

£ 

s. 

d. 

£ s. d. 

Two goats at £20 

40 

0 

0 


Sheds and fittings 

96 

0 

0 


Dairy equipment 

12 

0 

0 


Goat trdlcr for car 

42 

0 

0 

190 0 0 

Expenses: 




Hay— H tons at £16 

24 

0 

0 


Com and cake, 13 cwt at £1 18s. 

11 

14 

0 


Garden seeds 

1 

5 

0 


Service fee 

2 

2 

0 


Depredation — Goats 

6 

0 

0 


Equipment 

10 

0 

0 


Interest on Capital 

9 

10 

0 

64 11 0 

Income: 




Saving on ddryman’s bill (milk, butter 





and cream) 

56 

0 

0 


Milk sales 

49 

10 

0 


Kid sales and sasing on butcher’s bill 
Value of eggs received in exchange for 

7 

0 

0 


skim milk 

5 

4 

0 

US 14 0 

64 11 0 

Less expense 




Net profit (tax free) 




£54 3 0 


Plus ample manure for the rest of the garden. 

One of the most frequent forms of goat-keeping in Britain is the 
pedigree goal-breedingholding, relying primarily on stock sales. Such 
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may be profitable. But with all types f t 

is the braneh of industry normally adopted by *ose who do not 
require to show a profit from their 
market for pedigree stock of all kinds is burdened “O' * 
mediocre specimens. This is outstandingly true o g 
Though stock of superlative quality command a rewarding P > 
abundance of mediocrity has leftlittlccash value in a P=*8'"'’ 

the qualities and industry of those who are to engage pr 
this branch of goat-keeping must be accordingly exMp lo . 
over, this specialized form of goat farming is already P™™“ 
a good and almost excessive literature, to which no addiUon 


required. 
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Chapter 19 

THE EXPORT TRADE 


Th e prosperity of the export trade in pedigree dairy goats rests on 
the success and development of goat-stock improvement schemes in 
other, and mmnly hotter, countries. Whether the schemes be su^ 
ported by private enterprise or government policy is immaterial; it is 
the prime interest of export breeders to ensure that the schemes are 
successfuL The quality of stock under British conditions is no indica- 
tion as to their value in a different economic and physical climate; 
the notion that the customer knows what he wants is antiquated in 
other fields of commerce, and highly optimistic in this one. 

By far the greater part of Britain’s export trade in pedigree live- 
stock is concerned with animals whose inherent merit is visible to the 
naked eye. Beef and mutton conformation and tbelines of a thorou^* 
bred or draught horse are bought and bred by eye. The productivity 
of the dairy cow or goat is a more elusive factor which cannot always 
be exported and may be valueless in a new environment. Many 
factors are involved in the inheritance of high milk yield, but they 
may be conveniently regarded in two groups: those wWch affect food 
intake capacity, and those which affect food conversion efficiency. 

The hungrier half of the world is becoming somewhat weary of 
receiving imports of lugh food-conversion efficiency in the form of 
‘improved’ animal and vegetable varieties. Yet they continue to 
accept it. It remains acceptable, as rhubarb is acceptable to poor 
relations, not for its value, but to avoid offending the donor. In fact, 
‘hybrid’ maize and ‘hybrid’ poultry have utterly failed to raise the 
standard of living in ‘backward’ countries, for hungry lands cannot 
provide either with the nutritional ingredients they need to show 
their ‘hybrid’ virtues. Marie Antionette was a wcU-intentioned and 
sound dietidan who prescribed cake for those who cried for bread. 
She has a distinguished modem following, to share her fame in the 
future. 

Though it saves human labour, high food-conversion effidency is 
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always expeosive to maintain. Neither plant nor animal can concen- 
trate a great deal of energy in its products unless the energy is read y 
available to it. The further afield roots, mouths, or beaks must forage 
for nutrients, the more of the food is burnt up in the search. Good 
feeding starts in the soil; but if we make ample nutrients available 
there, by lifting and carrying them from elsewhere, we set ourselves 
in direct opposition to the forces of soil chemistry, bacteria and 
climate which work to reduce nutrients to a normal and naturm 
level; the job is an expensive one. To support universally an English 
diet we need to dump annually on the doorstep of every househol 
in the world the equivalent of I ton of minerals, including 5 cwt. o 
coal. It cannot be done. High food-conversion efficiency in crop 
and stock must remain of very limited value in a great part of the 
world. 

The good forager, animal or vegetable, which ranges far for dilute 
nutrients, and does a little more than feed the labourer who grows it, 
remains the most valuable type of stock and crop in most of the 
world. Of all the products of swentific plant and animal breeding, the 
appetite of the modem dairy goat must rank exceedingly high as a 
universally helpful export. The top yields of the modem dairy goat 
require a standard of feeding which the earth in general cannot bear; 
in the occasional combination of high living standards, high labour 
costs and dry climates, the high-yielding goat has an immediate 
future— >^.g. in the developing dry zones of Australia, the dry zones 
of U.S.A. and in parts of Africa. But for the most part, it is the 
modern goat’s appetite which is required to sustain currently common 
yields on cheaper fodder. 

There is no doubt that the appetite of the modem dairy goat 
can be exported; indeed, the limited and uncoordinated evidence 
available suggests that under warmer conditions the goat s appetite 
for suitable fodder actually expands; but to use that appetite to 
best advantage and preserve it in future generations requires special 
care. 

The appetite of an individual goat is highly variable. Her appetite 
when in full milk, for fodder of a suitable and palatable kind, will 
normally be at least twice as great as her appetite when dry, and in 
extreme coses may be eight times as great. Given the breeding for 
high yields on bulky foods the goat’s appetite will vary with stage of 
lactation and the stimulation to milk production that her diet pro- 
vides. In other words, for maximum appetite and therefore for 
maximum economy in the use of fodder and land, the diet must be 
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balanced for mUk production and must cilhcr comprise or be 
supplemented by a large fluid intake. 

Under British conditions the water to dry matter ratio for maw- 
mum yield is 4 to 5 parts water to 1 part dry matter by weight Under 
hot and dry conditions it will be wider. Then it may prove desirable 
to supplement a more or less desiccated bulk diet by concentrates in 
gruel form. . 

Because relative capacity for fodder has never, as yet been a dis- 
tinct and conscious objective in goat-breeding, the characteristic 
in fact, only be imported in conjunction with high individual yield 
and in the form of rather large goats. On poor pastures these^ big 
goats cannot move or eat fast enough to do justice to their appetites, 
in soils minerally impoverished by heavy rainfall, the mineral content 
of the herbage may be too low to maintain the massive bone needed 
to support a large body and yield. 

Size can be reduced by outcrossing to smaller native breeds or by 
arranging quickly successive pregnancies for future generations of 
imported goats. Relative food capacity has no positive relationship 
to size within certain limits. Goats weighing between 80 and 170 lb. 
may ha\e very similar food capacity in proportion to their body- 
weight Goats weighing over 170 lb. often have exceptionally large 
appetites, the usefulness of which is limited by the ability of the goal 
to satisfy it on normal pastures. Goats weighing under 80 lb., when 
adult, tend to have relatively smaller appetites. On poor pastures the 
herd of smaller goats has the advantage of the herd of larger ones in 
possessing more legs and mouths to gather the requisite fodder; the 
efficiency with which they convert the fodder to milk is substantially 
the same. In hot lands the smaller goat with a relatively larger surface 
area for evaporation can keep cooler. 

But no good purpose is served by breeding goats any smaller than 
the pasture and climate decree; it is more expensive of labour and 
housing to extract a gallon of milk from three goals than from two. 
hioreover, at below 80 Ib. bodyweight appetite tends to decline. In 
all warm climates the high ovulation rate of the goat makes preg- 
nancy more expensive of the goat’s resources, of minerals cspcaally; 
in tropical countries two breeding seasons a year, or an all-year- 
round breeding season make it wtually impossible to maintain size 
within the ideal range without restricting pregnancies. The bigger the 
goat and yield per head that is required the more pregnancies must 
be restricted. Biennial breeding is necessary to maintain individual 
yields comparable to those obtained in Drilain. 
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goat stock is more variable than in Malta, but still contains indivi 
duals capable of comparable performance, and the same considera- 
tions apply. . . TT ♦ 

The Malaga goat of Spain, the Mamber goat of the Near East ana 
the Maltese goat provide long-established local answers to a cotton 
problem. In dry and rocky country where natural water-supply himts 
cultivation to patches, the produce of the patches is precious an ^ 
of the intervening desert is negligible. These goats have a rebtiv y 



Rg. 30 

low food capadty, but arc highly efficient in converting concentrates 
(beans and barley) to miHc, In the more arid and rocky regions a goat 
with a bigger appetite might have to range so far to suffice it with 
uncultivated roughages that efficiency in converting concentrates to 
milk would be impaired. If more millf is needed from these acres the 
face of the land must be modified as well as the goat. 

Economy in milk production is not an easy subject to discuss in an 
international way. It is a most confusing subject to consider even on 
a local basis. There is an obvious appeal in the notion that a lot of 
milk from a few goats is more cheaply produced than the same 
quantity from many; under some circumstances it may be true. But 
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even on the highly cultivated fields of 

relatively high, the economic statistics suggest that pro a 

more closely related to yield per acre than to yield per ea . 

cultivation is less intensive and labour is cheaper this ten 

be more marked. Production per unit area of cuIUvab e gro 
probably the soundest basis on which to ^ 

any land. Only when production is sustained entirely hy c P 
taneous offerings of nature’ is yield per head a sure 
Though the appetite and short coat of the Swiss breeds e ^ P 
export to most parts of the world, other of their breed . . 

are not. The prick ears of the northern goat stocks have, m 
homeland, an advantage over the lop ears which predomina e i 
countries, in that they are more easily warmed ex^e^ues an 
expensive of the goat’s heat resources in a chill vvmd. Bu op 
perform such a variety of functions in a hot ^ ^ * . 

significant handicap for a goat to be without them. They pro c 
goat’s face from sun-glare, insects and blown 
evaporation area and constant effortless movement wol 1“® S® » 
ragged contours of the lop cars of most goaU of the East evidence me 
protection these relatively insensitive appendages provide ^ 
thorns and dogs and similar misfortune. Most of the coo 
that midday secs between Valctta and Rangoon are the swayi g 
shadows on the face of a cudding goat. , 

The wedge-shaped profile is inseparable from j-.l* 

useful productivity; but if the wedge has the horizontal tophne oi me 
Swiss breeds the udder is carried too near the groun 
among desert thorn. The sloping topline of Uie d«crt fioaUt g. . 
P- 207) can support a wedge-shaped profile cultivated 

udder against the hazards which prevail everywhere but . 

fields and alpine pastures. A big goat of Swiss type *”1^^ ^P^, . 

cany her udder high and safe on long legs, but it is 
point of her underline and takes the whack as surely as 

Fo?*a liiilc less than eighty years British 
l>ecn attempting to fix a breed type which combined t c m 
features of the goats of the East with Swiss api^titc and 
These breeders have pursued ihcir purpose in the hg o 
nuiclublc tradition of stock-breeding and practiMlly 

immediate commercial considerations, in the mexiern/ 

they ha« adiicvcd a fair level of uniformity and as near an 
lo their ideal as could be hoped for under the circunuunccs. Y.cias 
339 



WEEKLY YIELDS (L.B.) 


normal lactation curve 

4S% lactations 




Fig. 31a 


CURVE FOR LACTATIONS EXTENDING 
OVER TWO YEARS. 4$ LACTATIONS 


29 30 40 50 60 70 8 0 90 lOO 

WEEKS OF LACTATION 


Fig. 3lb* 

After WatkiDS and Knowles 




THE EXPORT TRADE 

expressed in pounds of milk do not compare with ^ 

breeds; but expressed in, pounds of milk solids they ^ h • tVip 
of milk, water is dear in any land. Lop ears are weU established Uie 
sloping topline has been ne^ected and even penahze . • 

ring, but persists in many strains. While I have no ves e m 
An^o-Nubians, it appears to me that the man who impor ® 
dairy goats of Swiss type into a hot climate will be ou 
fortunate if he breeds therefrom in his own lifetiine a single g 
well adapted to his needs as the average An^o-Nubian is rea y 

That is an opinion, honest if not acceptab^ What is ^ 

both ends of an export business is knowledge. Tkebree . 

requires to know how his stock perform under foreign con » 
what way they excel and fail; the importer requires o 
about the stock he buys, especially about those inheren . 
istics which are of small importance in this country u ^ ^ 
tance in others-fertility, growth rate of kids. Neither of these 
requirements can be met without controlled both 

and an interchange of views. Tight organization of bre g 
ends of an export trade is an essential to su wss. rpnuired 

It is more iLn probable that the accentuation of 
by overseas goat farmers may make the Bntish soa 
Goat Society more interesting to fanners in this c 
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THE BRITISH GOAT SOCIETY 


LIST OF PUBLICATIONS 

The Monthly Journal. On sale to non-members, 2s. 6d. 

The Herd Book. 10s. to Associates, free to Members, £1 to others. 

Some back numbers on sale, details on application. 

The Year Book. 1943 to 1947 issues 3s., 1948 to 1955, 5s., 1956, 6s. 


Books on Goats and Goat-keeping: 

Tlje Breeds, by H. E. Jeffery, price 6d. 

Goatkeeping, by Miss E. M. Gresley Hall, price 7d. 

Young Farmers^ Booklet No. 8, Goatkeeping, price 2s. 2d. 
Practical Goatkeeping, by Mrs. Arthur Abbey, price 4s. 9 . 

The Modern Dairy Goat, by Joan and Harry Shields, pnce 7s. yo. 
The Book of the Goat, by H. S. Holmes Pegler, pnce Us. 


Publications and Stationery for Goat-keepers. 

Stud Goat List of goats on the Stud Goat Scheme, free. Issued 
1st Semptember. 

Stud Goat Folder, 6d., published 1st September. 

Breeders' Index (from Herd Book 79), 6d. 

UerdXcsistcrs. for keeping particulars of your own herd, ped.gree, 

proceny. etc., 12s. 6d. _ 

Milk Recording Cords. Each card records one goat for one month, 

Is. 6d. per dozen. 

Milk Recording Book. For one goat for one year, 6d. 

Service Ccrlificote Books. 50 certificates w;l^h coun ^o.Is, 2s. 8d. 

^dverlisingSen/r. -Goats milk for health 2s. per 100. 

Posters. ‘The Champion Provider’, or blank with goat s head. 6d. 
each or 2s. 6d. for six. 

Fonm. For registraUons in th^Hcrd Book. Foundation Book. 



THE BRITISH COAT SOCIETY 

Supplementary Re^ster, Identification Register, Advanced Regis- 
ter, Register of Merit, Transfer of Ownership Record, and for 
applying for certain signs and awards, also pedigree forms, 3d. 
each or 2s. a dozen. 

Leaflets: 2d. each: 

Recommended for Beginners. No. I, Feeding for Begiimers; No. 5, 
Kid Rearing; No. 11, Hou^g; No. 13, Breeding Advice for 
Novices; No. 15, Hoof Cutting; No. 25, On the Art of Milking, 
No. 37, The Production of Oean Milk; No. 6, On Buying a Goat. 
On Goals* Aliik and Dairy Work. No. 8, Goats’ Milk; No. 27, Goats 
Milk and Infantile Eczema; No. 41, Goats* Milk in the Treatment 
of Infantile Eczema; No. 19, Goats* Butter for the Household; 
No. 20, Butter and Cheese-making; No. 32, Hard Cheese ; No. 37, 
The Production of Qean Milk; No. 38, Soft Cheese-making; 
No. 39, Successful Dairy Methods; No. 4, Goats’ Milk for Calf 
Rearing. 

On First Aid, etc. No. 2, First Aid; No. 18, Skin Diseases and Ex- 
ternal Parasites of the Goat; No. 26, Internal Parasites; No. 33, 
The Medicine Chest; No. 36, Round Worms living in the Alimen- 
tary Canal of Goats and Sheep; No. 31, Disbudding; No. 40, 
Disbudding with Collodion. 

Feeding. No. 3, Feeding Goats; No. 9, Wild Food for Goats; No. 16, 
Supplementing the Rations; No. 21, Forage and Root Crops for 
Goats; No. 29, Comments on Stall Feeding. 

Housing. No. 11, Housing; No. 23, Flans for a Small Goathouse; 
No. 35, Open Fronted Shelters. 

Of General Interest. No. 7, The Registration of Goats; No. 10, 
Winter Milk Supplies; No. 12, Distinguishing Marks; No. 14, 
The Breeds, Their Status and Future; No. 17, Examine that Kid; 
No. 22, Electric Fencing for Goats; No. 24, The Humane Destruc- 
tion of Kids; No. 28, Breed Points; No. 30, Commercial Goat- 
keeping; No. 34, The Milk Recording of Goats. 

Membership Badges, broodi or stud type, for Members only, 5s. 
Publications, Leaflets and Badges sent post free on application to; 
The Secretary, British Goat Society, Diss, Norfolk 
Its publications (including The Herd Book, Year Book and Monthly 
Journal) are indispensable to those who wish to be well informed on 
all subjects relative to goat-keeping. 
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THE BRITISH GOAT SOCIETY 

Associate membership (also includes Year Book) 35s. a year 
Full membership (includes Year and Herd Books) 42s. a year 

New Subscribers, Associates and Members welcomed both from 
Home aud Overseas, write for prospectus and details of the Service 
that we offer. 
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Appendix I 


THE ORGANIZATION OF 
GOAT-KEEPING 


In Britain, The British Goat Society, Diss, Norfolk, is the central 
organuation, to which arc affiliated a number of local clubs. 

The British Goat Society deals with registration, checks official 
milk' records, and publishes the Yeor Book and Monthly Journal. 

In Australia the central organization is the Goat Society of Australia. 
Sec,: Lieut,-General Sir Frank Berryman, K.C.V.O., C.B., O.B.E. 
D.S.O., 33 MacQuarrie Place, Sydney, Australia. This society is 
affiliated to the British Goat Society, as are the following re^ooal 
organizations: 

Croydon & District Goat Club. Hon. Sec.: Mrs. F. L. Cutter, 
C^tterlee, Bayswater Road, Croydon, Australia. 

Northern Goat Club. Hon. Sec.: D. R. Ford, Jalna, Elton Road, 
Greensborough, Victoria, Australia. 

South Australia Herd Book Society. Hon. Sec.: C. Johnstone, 
Garden Avenue, East Marsden, South Australia. 

In Canada the central organization is: 

The Canadian Goat Society. Hon. Sec.: Miss H. V. Ingles, 393 
Parkside Drive, Toronto 3, Ontario, Canada. 

Some goats in Canada arc repstered in U.S.A. 

New Zealand 

New Zealand Milch Goat Association (Inc.). Sec.: N. V. Dyett, 
6 Tuhimata Street, St. Hellers, Auckland, E 1, New Zealand. 

Trinidad 

Trinidad Goat Society. Hon. Sec.: U. E. Butcher, 64 Sixth Avenue, 
Barataria, Trinidad, B.W.I. 
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In Africa I have been unable to trace any goat-keeping organization, 
though goals play a considerable part in the agricultural economy o 
most parts of the continent. 

In South Africa the South African Stud Book Association ^^Sisters 
all pedigreed animals, including goats, and there are a few ree ers 
with registered flocks. Apart from a few smaU breeders m Johan- 
nesburg, the Transvaal and Orange Free State are genera y ^ 
acquainted with the improved goat. Goats have a section to t em 
selves in the agricultural show at Pietermaritzburg in Na a , ^ 
at the shows at Port Elizabeth, Bathurst, and Dc Aar, Cape Pro- 
vince. Mrs. J. du Preez, 74 Vermeiilen Street, De Aar, Cape Pro- 
vince, is a pioneering enthusiast for the modem dairy goat, rea y 
to help interested parties. 


In Kenya Mr. Raymond Hook, Nanyuki, Kenya Colony, mns a 
long-established flock for meat production, using An^o-Nubian x 
Jumna Pari and Angora crosses. He is a most helpful an re i 
correspondent. 

In Malta goat-keeping is controlled, organized and assisted by the 
Department of Agriculture in Valetla. 

In America. The American Milch Goat Record 

R. W. Soens, Post Office Box 30, Elyna. Ohio, U.S.A., has the 

'“SS^SrSSoriaiDistric. Co^e^* 

MassachusetU, New Hampshir j Rhode 

(Canadian members vote in thisd.stnct).SecretanesM.ssHelen 

Hunt (1956) Shagbark, Washington, Connecticut, ^s. Julia B. 
?rnsta95U Prospect Hill Road. Hazard. Ma.aeht.e^Mr. 

Edwin D. Austin (1958), Surry Road. R. F. D. 3, EUswortn, 

and "“'“vrMr mriy L. Clauss (1957), Route 3. 

New Vork: Mr. C. Eugene Walton (1958), Box 

ryT’ t3° sS-eastern DirMtoriai District, Alabama, Arkansas, 
nM^ware District of Columbia, Florida, Georgia, Kentucky, 
Louisiana Maryland, Mississippi, North Carolina, South 
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Carolina, Tennessee, Virginia, and West Virginia. (Mcm^rs 
who are residents of islands of the Atlantic vote in this district.) 
Secretaries: Dr. Stanley G. Bandeen (1956), 210 Wallancc 
Center, Loxiisville, Kentucky; Mrs. Carl Sandburg (1957), 
Connemara Farm, Flat Rock, North Carolina; Mr. Allan L. 
Rogers (1958), Caprice Farm, Kruhra Road, Burtonsville, 
Maryland. 

District 4, Central Directorial District, Illinois, Indiana, Michigan, 
Ohio, and Wisconsin. Secretaries: Mr. Charles R. Tulios (1956), 
445 West Bagley Road, Berea, Ohio; Mrs. Theoline A. Bee 
(1957), 415 Shadowlawn Avenue, Greencastle, Indiana; Mr. 
Frederic B. Knoop (1958), Route 1, Locust Comer Road, 
Amelia, Ohio. 

District 5, Western Plains and Rocky Mountain Directorial Dis- 
trict, Arizona, Colorado, Idaho, Iowa, Kansas, Minnesota, 
Missouri, Montana, Nebraska, Nevada, New Mexico, North 
Dakota, Oldaboma, Oregon, South Dakota, Texas, Utah, 
Washington, and Wyoming. (Members who are residents of 
Alaska, Mexico, and island possessions in Pacific vote in this 
district.) Secretaries; Mr. Albert R. Bommer (1956), 123 Valley 
Drive, Valley Park, Missouri; Mr. Corl A. L^ch (1957), 
10 South Eighth, Columbia, Missouri; Mrs. H. E. McLaren 
(1958), Route 3, Box 10, Bothell, Washington. 

District 6, CaliTomia Directorial District, State of California. 
Secretaries: Mr. Ira D. Peel (1956), 17681 East Valley Blvd., 
Puente, Califonua; Mr. Wesley Nordfelt (1957), 9325 Topanga 
Canyon Blvd., Chatsworth, California; Mr. Marvin A. Maxwell 
(1958), 3364 Riverside Drive, Pomona, California. 

In Denmark the Danish Goat Society, President, Jens. P. Jorgensen, 
M i llin ge, is responsible for advice, registration and the operation of 
an Artificial Insemination Service. The editor of the Monthly Journal, 
Sigurd Andersen, Kgl. Veterinaer og Landbohojskoles, Normal 
Anatomi, Bulowsvej 13, Copenhagen, is a willing correspondent, 
with a specialized knowledge of A-L and fertility problems. 

In France, goat-keeping is orgamzed under the ‘Direction des Ser- 
vices Agricoles’ of the French Ministry of Agriculture. The most 
active local associations at present are: 

Federation Caprine de la Drome, Direction des Services Agricoles, 
Valence, Drome. 
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Federation caprine des Deux Sevres, Direction Des Services Agri- 
coles, Niort, Deux Sevres. 


In Holland the one organization is *De Nederlandse Organisatie voor 
Geitenfokkerij*. President: J. W. Wesselson, Steenwijk; Secretary. 
S. de Jong Szn, Altingstraat, 189, Den Haag. The Society has eleven 
provincial sections with 7,083 members owning between 10,000 and 
11,000 goats. The two recognized breeds arc the hornless white 
Netherlands goat (Saanen) and the Toggenburg. 


In Japan there are two societies, one dealing with registration and 
the other with practical advice, etc. 

The Registration Society is Nippon Yagi, Toroku Kyokai. Presi- 
dent: Mr. Kyoichi Taguchi, 50 Yushima-Tenjincho 1 chome, 
Bunkyo Ku, Tokyo. 

The Advisory Society is Nippon Yagi Kyokai. President: Mr. 
Einosuke Ishii, 1026, Shimotakaido 4 chome, Suginame ku, 
Tokyo. 

At the last goat census in Japan there were 532,000 goats, and the 
goat population is increasing at the rate of about 5 per cent per 
annum. The British Saanen type is that most favoured, and there is 
a very lively interest in stock improvement. 

Scientific study of the goat is centred at the Kantootozan Expc”' 
mental Farm, which is under the direction of Mr. Shunji Si^ki, 
Nishi-Nasuno, Nasu-Gun, Tochiki-ken, Japan. Mr. Tamo Saito, 
3 ku, Nogawa, Uwajima, Ehime-ken, Japan, is a helpful correspon- 
dent. 


In Spain, goat registraUon is in the hands of 
cnituxe's ‘Direccihn General de Ganadena', m Madnd, and advuo^ 
work and show standards are the concern of the Asociacdn General 
de Ganaderos, in Madrid, and its provmciM orgaj^tions Sp^ 
contains more than 6 million of Europe s 32 nulhon goats, w.th 
maximum density in the south-western provmces-SeviUe provmce 
stocking an average of five goats to the acre. 

In Israel, goat-breeding and improvement is the earnest care of the 
Sheen & Goats Breeding Section of the Department of Animal 
Husbandry of the Ministry of Agncultnre, Tel-Aviv. Dairy stock of 
good breeding is being imported by the thousand. 
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In Norway there is no central goat-keeper’s organization, but 
numerous small local societies and stud male clubs which receive 
advice and financial assistance from district and central government 
funds, and a Stale Goat Breeding farm exists at Helmvaag. Goat 
population is a little over 200,000. 

In Switzerland, the S^\iss Federation of Goat Breeding Syndicates is 
the central body controlling registration, standards and advice, but 
the cantonal fe^rations have a large measure of autonomy and are 
the main administrative units: 90 per cent of Switzerland’s 220,000 
goats are owned by members of societies, though the 

average number of goats per member is no more than four or five. 
State and district governments provide financial assistance to the 
sodeties, and offidals of the small livestock inspectorate ensure that 
members comply with the sodeties’ regulations regarding recording 
etc. Swiss goat-breeding is therefore by far the most highly organized 
and controlled in the world, and must owe its pre-eminence very 
largely to that fact. 
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1952 1957 1959 
1,457 1,596 2,366 

* CroftiDgcouaUcs 
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CONSTITUENTS OF THE DRY MATTER OF VARIOUS 
PASTURE PLANTS — continued 


P/ant 

Crude 

Pro~ 

tein 

% 

Fibre 

% 

Cal- 

cium 

iCaO) 

Phos- 

phorus 

Sodium 

(MrjO) 

% 

Chlor- 
ine n 

(CO 

Afag- 

esia 

(AfeOJ 

Cobalt 

Average of above 

16-70 

20-49 

1-66 

0-91 

0-27 

0-87 

0-85 

0-20 

Legumes: 









Trefoil 

17 -^ 

28*5 

2*32 

0-79 

0-18 

0 - S 6 

1-27 

0-20 

Alsike 

220 

300 

2-79 

0-76 

006 

0-42 

1-04 

0-17 

Lucerne 

17-0 

300 

3*01 

0-91 

0-10 

0-50 

0-91 

0-15 

Sainfoin 

17*5 

34-5 

1*44 

0-89 

0-06 

0-14 

1-31 

0-16 

Clover (Wild 









White) 

23-31 

23 09 

30 S 

0 - S 9 





Average 

19*2 

29-1 

2-53 

0-85 

0-10 

0-41 

1-13 

0-17 

Grasses: 









Crested Dogstail 



0-46 

0-53 

on 

0-56 

0-44 

0-18 

Yorkshire Poe 



0-32 

0-71 

0-18 

0-80 

0-19 

0-17 

Pcrcn.Rycgr^ 

12-2 

26-0 

0-65 

0*59 

019 

0-51 

n-.35 

0-15 

Cocksfoot 



0-59 

0-59 

0-17 

0-31 

0-36 

0-14 

Timothy 



0-58 

0-53 

0-30 

0-56 

0-42 

0-15 

Meadow Fescue 



062 

0-58 

0-20 

0-66 

0-44 

0-16 

Average 



0-54 

0-39 

0-19 

0-57 

0-37 

0-16 


Wj/tf The mineral reason why is an unsatisfactoiy food for goals, 
«p«ially for young stock and milkers, is most striking. The relative poverty of 
tnc legumes in sodium and chlorine is a particularly serious matter for the goat, 
wbo Mcrctcs 50 per cent more of these elements in each gallon of milk than docs 
the cow. 

Manganese is an element of special importance for male fertility. Only vc^ 
analyses arc reliable. Meadowsweet and willow herb are relatively rich in it. 

The abo\ c table includes some unpublished data from Brynmor Thomas and 
C. B. Fairbaim of Durham University School of Agriculture. 
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GOATS’ MILK PER ACRE 


It is an historical fact that the goat population usually increases 
when war or adversity force a people to make the utmost use of the 
land they live in. Here is one of the reasons: 

The amount of animal feeding produced by one acre of average 
Briu'sh dairy farmland will sustain completely the following stock 
and production: 

Yield 



per Head 
Type of per annum 

Stock 

Yield 
per Acre 


Stock 

gallons 

per Acre 

gallons 


Cow (average) 

600 

0-5 

300 

or 

Goats 

150 

2-25 

338 

or 

Goats 

200 

1-96 

392 

or 

Goats 

250 

1-62 

405 

or 

Goat (Champion) 450 

0-96 

432 
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SOME WEIGHTS AND MEASURES 
OF THE MAIN GOAT-KEEPING 
COUNTRIES, WITH THE BRITISH 
EQUIVALENTS 


1 Decimetre 
1 Metre 
1 Sq. metre 
1 Hectare 


Metric System 


=3-94 inches 1 Litre 

«3'28 feet 

= 10*764 sq. feet 100 Grams 

=2*47 acres 1 

1 Quintal 


= 1*76 pints 
0*22 gallons 
»3*53 oz. 
=2*2 lb. 
*1*9684 cwt. 


ILi 
1 Mow 


1 Kassabah 
1 Feddan 


=2*115 feet 
=0*166 acre 


=11*64 feet 
=1*038 acres 


China 

I Kin 
1 Picul 

Egypt 

1 Kela 

1 Rotl 
I Cantar 


= 1*33 lb. 
=133 lb. 


=3*63 gallons 
29*04 pints 
= llb. 

=100 lb. 


1 Danda 
I Bigha: 
(Bengal) 
(Bombay) 
(Madras) 


=6 feet 

=0*33 acre 
=a0*8 acre 
=1*33 acres 


India 

ISccr =1*76 pints 

1 Dangali =3 pints 

1 Parah =»15 gallons 

1 Seer =2*06 lb. 

1 Maund 

(Bengal) =82*28 Ib. 

(Bombay) =27*86 lb. 

(Madras) =24*63 lb. 
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Japan 


1 Shaku 

=1 foot 1 To 

=3-97 gallons 

1 Kwan 

=8-26 lb. 

31*76 pints 


Turkey 


1 Endaze 

»2S'5S inches 1 Almud 

!=»1*15 gallons 


2129 feet lOke 

=.2-832 Ib. 

1 Djerib 

=2-47 acres 1 Cantar 

«124*36 lb. 
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SUPPLIERS OF THE REQUISITES 
FOR GOAT-KEEPING 


All small equipment, milking-pails, hay-racks, tethers, collars, etc. . 

The Emston Saddlery Company, Newgate Street, near Hertford. 
Veterinary herbs, garlic, tree-bark blend, etc. : 

Organic Herbal Products Ltd., 40 St. Mary Street, Bridgwater, 
Somerset. 

Special seeds and seed mixtures for goat crops: 

Hunters of Chester, Chester; and Organic Herbal Products Ltd., 
Bridgwater, Somerset. 

Goats: Contact local Goat Club Secretaries for stock available in the 
district and the current number of the British Coat Society Year 
Book for a list of pedigree breeders with stock for sale. The Monthly 
Journal of the British Goat Society includes ‘Stock for Sale 
advertisements. 
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